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REFINER 


SPECIALIZED FOR REFINING, NATURAL GASOLINE AND PETRO- 
CHEMICAL ENGINEERING, OPERATION AND MANAGEMENT 








A Hortonsphere is the wisest investment youcan most economical... for a spherical tank uses steel 
make when storing light hydrocarbons like butane _— more efficiently in withstanding internal pressure 
and natural gasoline. Pressure tanks are necessary than a container of any other shape. Write for 
for this type of service. The Hortonsphere is the Bulletin F for more complete detaile, 


CHICAGD BRIDGE & IRON COMPANY 


Plants In BIRMINGHAM, CHICAGO, SAAT ANS GRY Gnd CHEN, PHENENNIRR 
Atlonta - Birmingham * Boston * Chicago Cleveland * Detroit - Houston 
Los Angeles ~- New York ~- Philadelphia ~- Salt Lake City - Sam Francisco - Tulsa 








@ Processes requiring careful ture control 
for Yarway Traps on steam 


arway traps maintain even tem- 

because they continually sample and 

to a trickle of the condensate. There is no 

arrest in flow, no waiting for large quantities 

of condensate to accumulate, or trapped steam 
pockets to condense. 


Other reasons why Yarway Impulse Traps have 
become first choice in many thousands of plants: 


@ They get equipment hotter, sooner 

@ Small size, light weight 

@ Easy to install, easy to maintain 

@ Only one moving part 

@ Good for all pressures 

@ Stainless steel construction 

@ Low cost 
If you are not already familiar with these and 
other advantages of the Yarway Impusle Steam 
Trap, try one for free and find out for yourself. 
Call your nearby Yarway distributor, or write to: 


YARNALL-WARING COMPANY 
128 Mermaid Avenue «+ Philadelphia 18, Pa. 


BRANCH OFFICES IN PRINCIPAL CITIES 
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The new Coking Unit at Pan-Am Southern Cor- 
poration’s El] Dorado, Arkansas, refinery is another 
example of how the close coordination and control 
of all details on the part of Lummus paid off for 


the customer. 


In spite of the fact a 42-day steel strike tied the 
“critical” tag to equipment fabrication schedules 
on this project, the unit was completed ahead of 
specified date. Holding down initial outlay and 
hastening on-stream earnings are frequent and 
welcome by-products of a Lummus contract. In 
this case, the unit underran guaranteed maximum 
cost by 8%. 


Moreover, this unit went on stream immediately 
and operated 86 days out of the first 98 days after 
completion—a smooth-running result of good engi- 
neering and skillful construction. Today, the plant 
is playing an important role by increasing the 
flexibility of Pan-Am Southern’s operation, and by 
helping to meet increased demand for gasolines and 
other light distillate products 


Pan-Am Southern management acknowledges 
extra value received for relying on the Lummus 
sign. It’s a good symbol to look for, believe in and 
rely on when you buy complete, integrated 
engineering service for your next project. 


Pan-Am Southern's coking plont charges crude fractionation 
bottoms previously sold as lower-grode fvel oils. Charge rate 
is 9,300 B/D of 13.0° API reduced crude. Product yields ore 
1,950 B/D of C,-400 E. P. gasoline, 5,240 B/D of 25.0° API 
gas oil for cat cracker charge stock, 420 T/D of premium 
coke, plus a quantity of C, and lighter fuel gas. 


THE LUMM™MUS COMPANY 


38S MADISON AVENUE, NEW YORK 17, N.Y. 


CHICAGO * HOUSTON * LONDON © CARACAS * PARIS 





, DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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THREADED FITTINGS 
90° Ell, 45° Ell, Tee, Cross, 
Union, Coupling, Plug, 
Cap, Bushing. 


FLANGED FITTINGS 
90° Eli {long radius), 90° Ell 
(short radius), 45° Ell, Tee, 
Cross, 45° Lateral, Reducer. 


FLANGES 
Companion, Slip-on, Blind, 
Welding Neck. 


of Corrosion Resistance...by E4ZOO 


PEAK OF CORROSION resist- 

ance, and most refinery opera- 

tors immediately think of the 

performance of ESCO stainless 
steel pipe fittings. Effective work of 
these fittings is due to a combination 
of closely controlled factors—to accu- 
rate design by ESCO engineers; availa- 
bility of both “standard” and special 
analyses to meet almost all operating 
conditions; foundry techniques which 
produce fittings of consistently high 
quality; careful finishing which pro- 
vides accurate alignment and easy in- 
stallation; and diligent inspection 


STAINLESS AND 
WIGH ALLOY STEEL 





j SAeCTRIC STEEL FOUNDRY 


which assures that you will receive only 
sound fittings. 


Permanently Identified 


Then, finally, cast on each ESCO fit- 
ting is its metallurgical composition, a 
permanent record of its corrosion re- 
sisting properties which may be in- 
stantly recognized wherever it may be. 
ESCO corrosion resisting stainless 
steel fittings are stocked in a full range 
of sizes in flanged and threaded types. 
Special sizes and types are available on 
order. Detailed information on ESCO 
fittings, including dimensions, analyses 
carried in stock, and prices are con- 
tained in bulletin 186, a copy of which 
will be given you upon request. See 
nearest ESCO dealer, or use coupon. 





ELECTRIC STEEL FOUNDRY 


2181 N. W. 25th Avenue, Portland 10, Oregon 
SALES OFFICES AND WAREHOUSES: 
CHICAGO, ILL. LOS ANGELES, CALIF. HOUSTON, TEXAS 
EUGENE, OREGON NEW YORK CITY,N.Y. SEATTLE, WASH. 
HONOLULU, T.H. SAN FRANCISCO, CALIF. SPOKANE, WASH. 


ww canava — E400 umiren, vancouver, 8.c. 





Deelers in all Principal Cities 








February, 1951—A Gulf Publishing Company Publication ° 


2181 N. W. 25th Avenve, Portland 10, Oregon 
i Please send me a copy of your bulletin 186 on Stainless Steel Pipe Fittings. 
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Want maximum tube life per dollar 
spent? Ask the experts! 


F all the high temperature tube steels 
made, only one can give you the best 
life/cost ratio. But how to select the one 
right steel from more than 20 analyses? 
Get the help of the recognized authori- 
ties—the Timken Company metallurgists. 
Through 20 years of development and 
testing of 23 different analyses to solve 
specific problems of heat, pressure, corro- 
sion and oxidation, they've gained the 
experience needed to choose the best steel 
for your job. And you're assured uniform, 
high quality steel in every tube because of 
complete, rigid controls—from melting 
to final tube inspection—practiced in 
our mills. 

Let our ““RSQ’’—Research, Supply, 
Quality—solve your tube problems. Ask 
the experts! The Timken Roller Bearing 
Company, Steel and Tube Division, Can- 
ton 6, O. Cable address: “TIMROSCO”. 





20 years of extensive testing and research have made the Timken Company the 
leading authority on high temperature tubing. Photo shows Charpy impact tests. 


YEARS AHEAD— THROUGH EXPERIENCE AND RESEARCH 


Specialists in alloy steel — including hot rolled and cold finished alloy 
steel bars —a complete range af stainless, graphitic and standard wol 
analyses —and alloy and stainless seam/ese steel tubing 
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TRAP CAPACITY 


IN A SMALL PACKAGE 


-eebuy Armstrongs 





! 
SIZE FOR SIZE 
THEY GIVE YOU MORE 


FROM THE RIDICULOUS TO THE SUBLIME... 
The monstrosity on the left is @ steam trap once 
manvfactured in Germany. lt weighs 116 Ibs. but 
has no more capacity than the 10 Ib. Armstrong 
trap on the right. All of which is a means of 
f ing your attention on the importance of a 
steam trap leverage system. The size of the big 
trap is necessary due to its crude-by-comparison 





leverage design. 


Anmstronc steam trap capacity is a bargain 
size for size because of the patented leverage system. 
In an Armstrong trap for 100 psig, leverage is 
higher than in one for, say, 15 psig. Thus, a larger 
valve can be opened than would be possible if the 
leverage was the same for all pressures. 


That sounds simple, but isn’t. If higher leverage is 
secured with a longer lever arm, a bigger trap body 
is needed. That's the trouble with the elephant 
shown at the left. Also the design must permit 
the valve to open wide or it will restrict the orifice, 
reducing capacity. Armstrong’s design answers these 
problems better than any other design. 


P.S. When comparing traps be sure capacities 
are based (as are Armstrongs) on actual tests with 
condensate at steam temperature. No other basis 
is reliable. ARMSTRONG MACHINE WORKS, 
852 Maple St., Three Rivers, Michigan. 


a 


The 36-PAGE STEAM TRAP BOOK 
gives dimensions, weights and actual 

pacities of Armstrong traps. Write 
for a copy or Call your local Armstrong 
Representative. 





STEAM TRAPS 


February, 1951—A Gulf Publishing Company Publication 


> 








He's the man who can 


Here’s one insulation 
that will save you money 


EAGLE-PICHER SUPER "66" 
INSULATING CEMENT 


Super “66” is all-purpose, rust-inhibitive, 
extremely adhesive insulating cement. 
“Springy ball’’ pellets don't collapse after 
application . . . give great coverage, retain 
their thermal efficiency. 100 Ibs. covers 
65 sq. ft.—1 inch thick! Easily applied with 
trowel, over flat and irregular surfaces. 
Efficient for temperatures up to 1800°F. 
Reclaimable when used on equipment 
whose temperatures do not exceed 1200° F.! 


show you the proper insulation to get maximum heat 


and power from each fuel dollar expended. 


An Eagle-Picher Industrial Insulation distributor or 
representative can help you reduce operating expenses 
because he has available a wide line of insulation 
products —for high and low temperatures — 

scientifically designed for maximum thermal efficiency, 
and practical application. Why not let him give you more 
information about some of the products listed here? 


These Eagle-Picher products can save you money... power... lime 
insulating Felts > Supertemp Blocks + Blankets 

Loose Wool « Pipe Covering « Stalastic + insulseal + insulstic 
Swetchek « Finishing Cements « insulating Cements 
Fireproofing Cement + Diatomaceous Earth Blocks 


THE EAGLE-PICHER COMPANY 
General Offices: Cincinnati (1), Ohio ' 


Insulation products of efficient mineral wool —for a full range 
of high and low temperatures. Technical data on request. PICHER 
0 e000 Since 1843 
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Nea special 
high pressure 

gaskets 
SOUS these? 
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Delta Joint 
Gasket 


alela: 


with Be 


type Gasket 
lows Action 


Pressure Seal 
Joint Gasket 


We tailor them to your specifications 


If you require high pressure gaskets made to 
extremely close tolerances—for service exceeding 
10,000 psi, for example —and fabricated to any 
desired diameter or cross-section, why not look 
into the special service that Goetze offers for 
making these gaskets to your order. 

The gaskets shown above are typical of the 
wide variety for high pressure service that have 
been made to order for Goetze customers. The 
flare type gasket with bellows action illustrated 
at upper right is but one example of what Goetze 
“know-how” can accomplish. 


Johns-Manville 
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Gcetze has had over sixty years of experience 
in making specialized metallic gaskets for indus- 
try’s most complex jobs. Modern machines—many 
of them specially designed and built by Goetze 
—enable Goetze craftsmen to produce gaskets of 
any required design, shape or size...and deliver 
them with remarkable promptness. 

For further information about Johns-Manville 
Goetze gaskets, write for a copy of the new Goetze 
Gasket Catalog. Or send us a drawing or template 
for assistance on your specific problem. Address 
Johns-Manville, Box 290, New York 16, N. Y. 


GASKETS 


THERE’S A JOHNS-MANVILLE PACKING 


AND GASKET FOR EVERY SERVICE. 





Four new Speedomax Recorders 
to plot lab data automatically 


To save the researcher from tedious curve plotting, here are 
4 new Speedomax Recorders. There’s a double-pen recorder to 
put two continuéus curves on one chart... there’s a recorder for 
“X-Y” curves . . . there’s an adjustable range—adjustable zero 
recorder for narrow ranges at high levels . . . and there’s a recorder 
for photomultiplier tubes. 





These instruments are standard production models, ruggedly 
built . . . yet remarkably sensitive. Electronic amplification makes 
Speedomax fast; null-balance measurement insures accuracy. 
High motor torque keeps response rapid even when auxiliary 
devices add to shaft load. Pens move across 974” scale in 1, 2, or 
3 seconds as desired. Thorough shielding and filtering keep out 
normal stray fields. 


Available extras include chart tear-off; sliding window for 
writing on chart with door locked; fluorescent light; various 
signalling and shut-off devices, etc. 


DOUBLE-PEN RECORDER 

is used to compare two related functions when variables change too 
fast for a two-point recorder. Saving valuable panel space, it plots 
two continuous curves on the same chart——either “‘overlapping” or 
“side-by-side.”” Any standard range can apply to either pen. 
Available chart speeds are from 1” to 1800” an hour. 


X-Y RECORDER 

plots any two variables convertible to d-c signals. X corresponds 
to pen travel; Y to up-and-down chart movement. Instrument can 
plot vacuum tube characteristics, stress-strain curves, temperature- 
temperature difference curves, etc. Chart moves 10” in only four 
Seconds. 


ADJUSTABLE RANGE and ADJUSTABLE ZERO 

Make this recorder applicable to a wide variety of test measurements. 
It’s used with load cells in strain gage applications; it’s used in 
€@xpanding smal) changes at various temperature levels; it’s used in 
Studying speed changes over narrow bands, etc. Range is — 2 to +20 
Mv maximum; —0.1 to +1 mv minimum. Zero suppression is —50 
to +50 mv. 


PHOTOMULTIPLIER TUBE RECORDER 

for recording light and other low-level radiation. With high-gain 

@mplifier built in, recorder connects directly to current leads from 
otomultiplier tubes. Lowest range (0 to 0.02 microampere) is 

Consistent with smallest currents. By flicking a switch, higher ranges 

can be selected. Thus varying intensity spectra are recorded in detail. 
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If you have a specific problem, we'll be glad to recommend the 
standard or special Recorder to handle the situation. Address our 
nearest office, or 4923 Stenton Ave., Phila. 44, Pa. 
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These Brick Have 
Quick Temperature 
“Reflexes “’ 


Low heat storage and conductivity! That's the 
reason B&W Insulating Firebrick heat or cool 
fast. This quick temperature reflex provides pre- 
cision control in chemical and petroleum fur- 
naces. Processes can be started — or stopped — 
quickly. Also important — when furnaces are 
shut down, there is nc long delay before they can 
be entered for inspection. 


Views of Alcorn Combustion Co. crude heater for 
Continental Oil Co., Ponca City, Oklahoma. 


SAVE MONEY 
3 OtherWays, Too 


LOW INSTALLATION COSTS 

B&W Insulating Firebrick are light, simple to 
install. They can be cut, drilled or shaped on 
the job with ordinary woodworking tools. 


NO EXPENSIVE ALLOYS 

These high-insulating brick can be supported 
by ordinary carbon steel hangers . . . don’t 
require expensive, heat-resisting alloys. 


STAYING POWER 

B&W Insulating Firebrick withstand severe 
service for years . . . keep maintenance costs 
to a minimum. 


See how these economies add up in your plant. LCOX 
Talk to your B&W Representative. He'll & wi 

gladly give you facts and figures on money- TNE BASCOCK & WILCOX 
saving B&W Refractories. mental peso erviern 
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Increase the 


efficiency 


of your present boiler 


with the Lyuagatvom 
AIR PREHEATER 




















The installation of a Ljungstrom air preheater on 
your present boiler offers the opportunity for con- 
siderable fuel savings that will more than offset 
the initial cost of the preheater in a matter of a 
few years. 


The regenerative counterflow principle of the 
Ljungstrom permits operation at lower exit gas 
temperatures . . . assuring increased heat recovery 
and reducing the amount of fuel required. More- 
over, the compactness and lightness of the pre- 
heater makes it possible to install it on your present 
boiler with minimum change in the existing struc- 
ture. 


For more information as to how you can 
approach modern performance standards with a 
boiler that is operating without an air preheater, or 
with out-of-date air preheater, write to the Air 
Preheater Corporation. Our engineers will wel- 
come the opportunity to show you how the Ljung- 
strom can raise the over-all efficiency of your plant. 





The Ljungstrom operates on the continuous regenera- 
tive counterflow principle. The heat transfer surfaces 
in the rotor act as heat accumulators. As the rotor 
revolves the heat is transferred from the waste gases 
to the incoming cold air. 


THE AIR PREHEATER CORPORATION 


60 EAST 42nd ST. + NEW YORK 17, NEW YORK 
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Typical of the special production facilities available for the manufacture of any type of heat 
exchanger is this Multiple Spindrel Drill with automatic tube hole spacer. Designed for 
accurate spacing and drilling of tube holes in tube sheets, baffles and support plates. 


Close-up on Precision in Heat Exchanger Manufacture 


In this Multiple Spindrel Drill, you're looking at one 
good example of precision and specialization at work—in 
A. O. Smith’s modern Heat Exchanger Plant at Milwaukee. 


Of course, the most advanced machine tools and othec 
mechanical equipment are merely the tangible reasons 
why more and more industries are turning to A. O. Smith 
for the solution of their heat exchanger problems. 


Intangible reasons are equally important. When you 
put your heat exchanger problem up to A. O. Smith, it 
goes to a “task force” that has a long record of finding 


ss 


A.O.Smith's huge modern plant, devoted 
to the building of heat exchangers. 
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the right answer. All down the line, you get the benefit of 
long years of specialized experience in heat exchanger 
design, construction and assembly. Top engineering and 
production skill—know-how in heat exchanger engineer- 
ing and metallurgy. Supervisors and mechanics who 
know their business. 


Add to that the well-known A.O.Smith mastery of 
welding and metal fabrication and 

you'll see why it will pay to consult 

A. O. Smith on your next heat ex- 

changer problem! 


AO.Smith 


HEAT EXCHANGERS 


Atlanta 3 * Boston 16 * Chicago 4 * Cleveland 15 * Dalles 2 
Houston 2 * Los Angeles 12 * New York 17 ¢ Philadeiphic 3 
Phoenix 2 * Pittsburgh 19 * Salt Lake City 1 * San Diego 1 
Seattie 1 * Tulsa 3 * Washington 6, D.C. 
international Division: Milwaukee 1 





Controls That Control 


Above is the BS&B- 
Climax Type 91 
Duo-Gravity 
Drainer. Takes 
pressures up to 500 
ibs., water, conden- 
sate, oils! 


Heére’s the famous 
Type 86 Diaphragm 
Centro! Valve 
(right). It’s stand- 
ard for the oil in- 
dustry: High lift— 
che@racterized plugs 
for wide rangeabil- 
ity, High-spring- 
loaded for mini- 
mam hysteresis. 
Fully reversible 


onywhere. 


Your dictionary will 

tell you Climax 

means “the tops.” And 
so it is with 
trouble-free BS&B 


Sales Promotion Department 
BLACK, SIVALLS & BRYSON, INC. 
Section C1-23-2 7502 East 12th St 

Konses City 3, Missouri 








% 


Means THE BEST 


Climax Controls. 
They’ve stood for the 
finest of service...now 
and for 20 years! Write 
for your catalog today! 





BS&B-Climax 


Displacement Type 


Liquid Level Control 
—first to apply tor- 
sion-type assembly 
Designed for wide, ex- 
ecting control ronges. 
Sure-fire! 








WORTHINGTON 
HIGH 
SPEED 
TURBINES! 











Developmg Up To 12,000 RPM, Worthington Turbines Are Outstanding 
For Driving Modern High Speed Centrifugal Compressors 


Meeting the demand for steam turbine drivers for high 
speed machines, Worthington has developed a line of high 
speed turbines, many of which are already in operation 
Smooth, steady driving power for blowers and centrifugal 
compressors is assured by a powerful oil relay governor 
usually arranged for variable speed, either manually or 


through an outside controller 


Typical of che rugged construction of these turbines, the 
rotor illustrated is a single solid forging, with w heels and 
This rotor develops 3860 hp at 9150 rpm 
750° FFT and 1854 G 


shaft integral 


when supplied with steam at 600% G 


' 
exhaust 


For Your Motor Driven 
Centrifugal Compressors 


Worthington precision cut, high speed step-up gears in- 
crease motor speed to compressor speed. Gear teeth con- 
tours are carefully selected and machined for quiet opera- 
tion and long life, while latest design high speed bearings 
reduce wear and assure trouble-free performance. 

Get the facts on how these money-saving, always de- 
pendable turbines and gears prove there's 
more worth in Worthington. Write to 
Worthington Pump and Machinery Corporation, 
Steam Turbine Diviszon, Wellsville, New York. 
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STEAM TURBINES 
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ELECTRUNITE TUBES ROLL 
IN FA ST. . . because of their uniformly _high ductility— 


throughout every tube and every shipment. Produced in full range of 


sizes, gages and analyses... carbon steel and Enduro Stainless Steel. 


[REPUBLIC | 
REPUBLIC STEEL 


aa sap siouineeseeaeneh ELECTRUNITE 


Export Dept.: Chrysler Building, New York 17, N.Y. 
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Now More Than Ever... 


YOUR BEST TURBINE 


DP single-stage turbines are rated from 10 te 1200 hp, 1000 te 5000 rpm 


- 


} Since the introduction of the DP turbine, 
| more than two years ago, General Electric has 
pbeen telling mechanical-drive turbine users 
that their best turbine buy was a standard 
design, wherever it could be properly applied. 
| Nowadays, with the emphasis on increased 
output, the advantages which turbine stand- 
; ardization offers are even more important. 
Standardization means that turbines of dif- 
ferent rating and size have mostly identical 
construction features. This speeds delivery, 
cuts manufacturing costs, makes possible a 
better design and a better turbine. If you’re 
not familiar with the General Electric DP, we 
suggest that you contact your nearest G-E 
sales office or send for a copy of bulletin GEA- 


16 


4955, ‘““A New Standard in Mechanical Drive 
Turbines.” Write to Apparatus Dept., General 
Electric Company, Schenectady, N. Y. 


GREATER RELIABILITY 

From its totally enclosed governor to its 
durable babbitt-faced bearings, General Elec- 
tric’s DP turbine is built to provide greater 
productivity through greater reliability. Stand- 
ardization has made possible “‘extras” such as 
pressure lubrication, Monel-sprayed shaft, 
self-positioning packings, a totally enclosed 
hydraulic governor. You can count on your 
DP for safe, dependable service in hazardous 
atmospheres and on tough, continuous-process 
assignments. 
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DRIVE IS A 


This DP drives a centrifugal pump in a refinery 


Stenderd spore parts kits are available with all DP turbines 


STANDARD 


WIDE APPLICATION FLEXIBILITY 


In plants which require shifting of equip- 
ment from job to job, a standard DP fre- 
quently eliminates the need for extra drives. 
Because most parts are identical for all ratings, 
speed range and shaft horsepower can be easily 
and economically changed to fit new condi- 
tions. Though the DP’s 30% adjustable speed 
range is usually adequate, a new range can be 
set anywhere from 800 to 5000 rpm simply by 
substituting a mew emergency governor and 
governor gears. A change in horsepower rating 
usually requires a new nozzle plate and a few 
valve parts. These parts are all available on 
immediate delivery and save the expense of a 
new turbine which would be required with a 
less flexible, non-standard unit. 


EASIER, QUICKER MAINTENANCE 


Because most parts of standard DP’s are 
interchangeable on all models, spares can be 
easily stocked, and maintenance work handled 
quicker. You can have delivered with the tur- 
bine a 91l-item spare parts kit, sufficient to 
service several machines. Socket-head cap 
screws are used throughout for quick dis- 
assembly. Standard shaft height, keyways, 
and coupling fits simplify installation. You 
can move DP’s from job to job without change 
in the base structure. 


GENERAL @@ ELECTRIC 
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All types of valves can be opened or closed, eusier, faster, surer 

with LimiTorque Remote Controls. Further, actuation may be accom- 
plished by electricity, water, air, steam or gas. The illustrations above show 
oil field valves with LimiTorque Controls being operated by Keller pneumatic 
motors. 

LimiTorque saves time, labor and money by eliminating manual opera- 
tion of valves at distant locations. That's why they're used on many pipe 
lines and in refineries throughout the world. Neither heat or cold, rain or 
snow, dust, dirt or fumes affect the dependability of LimiTorque. 

As the name implies, LimiTorque limits the torque applied to valve operat- 
ing parts and thus prevents damage to stems, discs, seats, etc. 


For full details . . 

write for Catalog L-50 
— please use your 
Business Letterhead. 


ERIE AVE. AND G ST., PHILADELPHIA v7 PA. 
NEW YORK + PITTSBURGH + CHICAGO + HOUSTON 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 
Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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Gasuoce packings and gaskets won first 
place by a substantial margin in a nation- 
wide industrial survey recently conducted 
by an independent firm. 

We aim to maintain this position of leader- 
ship by continued adherence to the highest 
standards of quality and service. 

Illustrated below is one of the many 
popular GARLocxK packings which are giving 
exceptional service in thousands of plants 
throughout the world. 





THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 
Tulsa, Okla. Houston, Tex. 
Los Angeles, Calif. 


GARLOCK 480 
Chevron® Packing 


mF 
ARLOCK “ano ou 
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They Give American Cyanamid 
a Much Longer Run for Its Money 


The photograph above shows a 
few of the ALOYCO valves that han- 
dle the large daily output of sul- 
furic acid at American Cyanamid 
Company’s Warners plant at Lin- 


den, New Jersey. Though such 
valves themselves represent a 
small item of total plant invest- 
ment, entire plant operation de- 
pends upon them. 


Continuous Use for Nearly 2 Years 


These ALOYCO valves have been in 
uninterrupted service 24 hours a 
day—without the slightest mainte- 
nance—since the unit went on 
stream April 8, 1949. 

Such performance explains why 
this American Cyanamid plant has 
for years standardized on ALOYCO 


valves for corrosive service. 

If your plant deals with corro- 
sives or must guard everywhere 
against product cohtamination, 
think of ALOYCO valves—and Alloy 
Steel Products Company. Our en- 
gineers will welcome the opportu- 
nity to work with you. 


ALLOY STEEL PRODUCTS COMPANY, INC. 


1303 WEST ELIZABETH AVENUE, LINDEN, NEW JERSEY 
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AT ANTIOCH PLANT > 


now FILTERS | 


in the New Garvin County 
Plants Protect Compressors, 
Prevent Injection Well Plugging! 


_| Diagram and 
Specifications of 
STAYNEW FILTERS 
in Service at 
Garvin County Plants 


Here, in one of the newest and largest operations of its 
kind in the entire world, Staynew Filters provide all- 
important protection for equipment and processing. 


In each plant, a Staynew Model HPH Filter removes 
aluminum oxide generated in the dehydration process 
from approximately 40 million cu. ft. of gas per day. This 
aluminum oxide, in the form of an abrasive powder, 
would cause serious damage if ailowed to pass steadily 
into the lines and equipment which subsequently handle 
the gas. 





In the Antioch Plant, where dehydrated gas is re-pres- 
sured to 2400 Ibs. and injected into the reservoir, the 
Staynew Filter not only positively protects the 3 extra re- 
pressuring compressers against excessive wear, but pre- 
vents the pores of the oil-bearing sand from becoming 
plugged with aluminum oxide. 


All Plants Operate Night and Day the Year Around 


February, 1951 


Such continuous operation 
would ordinarily require dual 
installations. However, due to 
the exclusive Staynew design, a 
a Iter only was required at 
eac ant. A by-pass is provided 
for use during the time requi 
for cleaning or replacement of 
inserts. Experience indicates that 
such servicing is not necessary 
oftener than twice a year, and 
that only two hours is required 
for the operation! 


This group of filters represents 
only one of the thousands of 
Staynew installations in critical 
service throughout industry. As 
a result of the many problems 
solved during these installations, 
an unsurpassed fund of informa- 
tion in this specialized field has 
been vata vole yon help in solv- 
ing your filtration problems, 
contact your Dollinger repre- 
sentative, or write direct, care 
of Dollinger Testing Laboratory. 
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For day in, day out 


dependability-you 
can’t beat a 


VERTICAL COOLING TOWER PUMP 


FoR REFINERY OPERATION — these pumps have what it 
takes to handle ‘round-the-clock, seven-days-a-week, 
52-weeks-per-year pumping! Because they are BJ en- 
gineered, you can be sure they'll measure up to your 
cooling tower requirements. Because they are BJ built, 
you can be sure of steady-going, low cost operation 
that won't let you down. 

These are some of the features that make BJ 
Vertical Cooling Tower Pumps dependable performers 
Rigid alignment—all parts are machined with shoulders 
and recesses to form metal to metal joints. Self-priming 


vision, Bert 


n 


1 Cooling 


. 24 
8) Vertion cil? é 


yires @ 6 


8) pump of ation o 
+g like more — ob req 
' Pump’: ow ' { 
Tower at o head © 


Name 
COMPANY 
ADORESS 


cry 


the self-contained pumping unit takes suction from the 
pit in which it is mounted. Simple installation—vertical 
suspension saves space and cuts installation cost. Saves 
piping—pump element is suspended on a welded steel 
discharge column with the motor mounted at the top of 
the column and direct coupled to the driver shaft. 
Capacities to 7500 gpm and heads as required. Fur- 
nished with motor or to fit motor you have. 
Ask your local BJ representative or send the 
coupon below for details. 


Byron Vackson Co. 


Since 1872 
P. 0. Box 2017 Terminal Annex, Les Angeles 54, Calif. 


OFFICES IN PRINCIPAL CITIES 


BJ VERTICAL COOLING TOWER PUMPS INSTALLED AT GULF 
Ol CORP., GYPSY DIVISION, EUNICE, NEW MEXICO 
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MEMO TO REFINERY ENGINEERS 
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Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
* OFFICES IN PRINCIPAL CITIES x 
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EFCO wear TRANSFER EQUIPMENT 


@ EFCO engineers can supply you with any type of 
heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service. 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENncineers & Fapricators, INc. 
P.O. Box 7395 Houston 8, Texas 
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POWELL 


The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio 
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new CRANE cLAss 600 
PIPE LINE GATE VALVES 


GIVE YOU MANY ADVANTAGES 


EASIER OPERATION 
TIGHTER SEATING 
SMOOTH, CLEAR FLOW 
COMPLETE GREASE SEALING 
PROTECTED SEATS 


For smoother, unrestricted flow . . . for easier, positive oper- 
ation... these new Crane valves are outstanding perform- 
ers. Developed especially for oil and gas pipe lines, they 
incorporate many improvements that add up to more years 
of maintenance-free, fully dependable service. The follow- 
ing are typical advantages of Crane design. 


STREAMLINE FLOW—Disc ports align with seat openings to 
provide smooth passageway when valve is fully open. 
No turbulence. Least possible resistance to flow. No 
pockets to accumulate dirt. 


LUBRICATED WORKING PARTS. Body packed with grease to 
reduce friction and wear of internal parts. Grease provides 
seal at seats, bonnet joint, and stem, which helps maintain 
pressure tightness. 


DUAL-SEATING DOUBLE DISC wedges tight both in fully open 
and closed positions. Seals off grease from line fluid; pro- 
tects disc seating surfaces when valve is open. 


ACCURATE DISC GUIDING assures correct seating and prevents 
cramping or binding the stem. 


PRESSURE-TIGHT BOLTED BODY-BONNET JOINT. Line pressure 
forces synthetic rubber “O” ring gasket into wedge-shaped 
groove in body flange and helps keep the joint tight. 


GET THIS NEW CIRCULAR 

Gives complete information about these 
new and better pipe line valves—including 
essential specification data and service 
recommendations. Ask your Crane Rep- 
resentative for your copy, or write direct 
for Circular AD-1864. No obligation! 


| CRANE 


CRANE CO., 836 S. Michigan Ave., Chicago 5, Ill. 
Branches and Wholesalers Serving Ali Industrial Areas 





Double disc wedges 
tightly against shoulder 
type body seat rings in 
beth open and closed 
positions. This protects 
seat faces from erosion 
and wear. 

Movable spring-loaded 
plotes, shown here, re- 
tain grease in body and 
bonnet while valve is 
being operated . . . also 

close "conduit" openings in disc against entrance 
of grease when valve is partly or fully closed. 
Only one half of disc is attached to valve stem. 
At both ends of its travel, the unattached half of 
the disc comes in contact with stops. Additional 
wheel rotation then moves the stem-attached half 
of the disc farther, forcing both discs ovtward 
against seat rings and wedging them there. 








Ne. 1660K or 


EVERYTHING FOR EVERY PIPING SYSTEM 


CRANE 


VALVES « FITTINGS « PIPE « PLUMBING AND HEATING 


XH Full-Wey, 
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BUY 


Cauite HEAT ENDURING CASTINGS 
DEFINITE “5 SPECIFICATIONS 


This Will Assure Uniform Quality and Service 


STANDARD SPECIFICATION NO. 10-38 


Heat Enduring Castings 
For Industrial Furnace Construction 
Grade ‘‘F’’ 





CHEMICAL COMPOSITION: 
(a) The castings shall conform to the following requirements as to chemical composition: 
GRADE “F” 
Chromium, per cent 25.0-28.0 
Nickel, per cent 
Mangonese, per cent 
Silicon, per cent 
Sulphur, maximum per cent 
Pho: , moximum per cent 0.05 
Carbon Within limits of Paragraph 4 (c) 
(b) The chemical limits for all other added alloying elements, such as molybdenum, titanium and 
nitrogen, shall be specified by the manufacturer. The material shall conform therewith. 


CREEP STRESS AND CERTIFICATE: 


(a) The indicated creep rate of the material shall not exceed 1% in 10,000 hours when stressed by a 


tensile load not less than the following: 
STRESS PER SQ. | 
TEMP. °F. 1% wae 2 +. 3 HOURS 
ADE 


1400° “200% 

1500° 3700# 

1600° 3200+ 

1700 2600+ 

1800 1950 
(b) Manufacturer shall submit standard creep data and residual physical properties made on material 
of his own manufacture and certified by an ACCREDITED LABORATORY, The chemical analysis of 
the creep test specimens shall be reported, including nitrogen content and any other special alloying 
elements. 


TENSION TEST FOR DUCTILITY AFTER HEATING: 


(a) Each heat shall conform to the following requirements as to tensile properties after the specimen 
has been subjected to a temperature of 1400° F. for 24 hours and furnace cooled to 400° F. Test shall 
be made at room temperature. 





Tensile Strength, min.lb./sq.in. 
Yield Strength, min.Ib./sq.in. 
Elongation in 2”, min. per cent 


Copy of complete specification will be mailed upon request 


THE CALORIZING COMPANY 


HEAT ENDURING AND CORROSION RESISTING METALS. 
CALITE ALLOY CASTING — CALORIZED STEELS. 


WILKINSBURG STATION PITTSBURGH 21, PA. 
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How 


you can up-grade 
valve replacements 


..-Without major investment 


Why does a valve need replacing? Because it has 
either failed to operate, or cannot adequately handle 
the fluid. Replacing old style valves with like valves 
is usually force of habit—and it’s easy to become a 
victim of habit. The way to break a bad habit is to 
substitute a new and better habit 

Get the Nordstrom habit. Every time you make a 
valve replacement, install a Nordstrom. You thereby 
gradually build up the standards of valve quality 
in your plart 


Take a manifold, for example. It may have a dozen 
or so old valves, some of which are giving you 
trouble. Requisition a Nordstrom for each replace- 
ment. Eventually the entire manifold will be 100% 
Nordstrom — completely modernized, trouble-free, 
leak-free, equipped to save operator's time —and, 
with Hypermatic, automatically lubricated. 


Try this money-saving habit. Step up plant effi- 
ciency. Keep upkeep down with Nordstroms. 

















I" hot end service—elemental sulphur, hydrogen 


sulphide and mercaptins can cause real trouble— 
particularly if salt is present, and when pressures 
and temperatures are high. 

Cold end service can be even worse: In addition 
to the sulphur compounds in charging stock, we 
find hydrochloric acid, sulphuric acid, sulphurous 
acid and many organic acids. And, if polymerization 
has been used, the cold end products may contain 
entrained sulphuric and phosphoric acid. 





Here’s the point: varied as your experience may 
be, you can’t go wrong if you get free advice from 
the world’s largest manufacturer of tubular prod- 
ucts—National Tube Company. We have a tre- 
mendous file of case histories that deal with prac- 
tically every known condition or combination of 
conditions that cause premature pipe and tubing 
failure. There’s a good chance that your problem 
is a matter of recorded history in our files—solved 
by one of our 27 refinery-tested analyses. 

In the event that yours is a totally new condition, 
our long experience will be of great help in selecting 
the proper alloy to do your particular job. 


WATIONAL TUSE COMPANY, PITTSBURGH, PA. 
(Tubing Specialties Division) 
COLUMBIA STEEL COMPANY, SAN FRANCISCO 
PACIFIC COAST DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


NATIONAL SEAMLESS PIPE AND TUBES 
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FIND THE FACTS ABOUT 


2 GREAT 
PIPE INSULATIONS 


UNIBESTOS No. 750 and No. 1200 


——————___—S!!|!__ WRITE FOR UNIBESTOS “Fact Finder’’ on your company’s 
= _ hh letterhead. It will be mailed to you without obligation. 
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UNION ASBESTOS & RUBBER COMPANY 














1823 SOUTH 54th AVENUE « CICERO 50, ILLINOIS 
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Two of severa! woo! bins in the 
Hordwick ond Magee Spinning 
Mili— built with KAM APAC, 


ON GUARD: 
KeM “Contury.” APAC 


When raw wool or processed wool is stored in bulk, there's danger 
of fire—not only from external causes, but also from spontaneous 
combustion. That's one of the reasons the Hardwick and Magee 
Company, nationally known carpet and rug manufacturers, chose 
K&M APAC for the construction of these wool bins in their modern 
spinning mill. 


K&M APAC—specially processed sheets erected. And you save on maintenance 
of asbestos-cement — resists fire effectively costs, too, for K&M APAC doesn’t need 
and dependably. The smooth, hard even paint to preserve its attractive finish. 
finish of APAC prevents fibrous matter It will pay you to consider K&M APAC 
and dust from adhering to the surface— Asbestos-Cement Sheets for such needs 
reduces materially the opportunity for as panels, partitions, sheathing, shaft 
fire to spread. And K&M APAC stops casings, bins, in fact, for all flat surfaces 
the other enemies of raw materials, also hath interior end exterior. APAC can be 
i weather, rust, rot, termites, and rodents applied over insulation boards, wood studs, 
can’t affect it. solid wood sheathing, steel or wood girts. 
2 , It’s adaptable and economical—the perfect 

You'll like the installation economies you P 
. to fi rf; . 
get from using K&M APAC, too. Sheet eT at surface covering problems 
sections are large (4’ x 8’) and strong, GET THE COMPLETE STORY —urite 
but not bulky; they handle easily, can be us for details and the name of your nearest 
cut and fitted on the job, are quickly distributor. There's no obligation, of course. 


ANatue made habestos... Keasbey & Mattison has made it serve mankind since 1873 


KEASBEY & MATTISON 


COMPANY « AMBLER ¢ PENNSYLVANIA 
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+ “on stream” 




















getting the unit up-fast—and running 
is the major objective of the complete 


enaineering and construction ervice 


FOSTER WHEELER CORPORATION 


A 








Mp etn == a) Construction is well ahead of schedule on this Fluid 
= —~ ge “emmy = Catalytic Cracking Unit designed by Foster Wheeler for 

= the Pan-Am Southern Corporation. The photograph 

» in = + =* shows status of job six months after start of construction. 


se 


FOSTER WHEELER RS ae 


(165 BROADWAY, NEW YORK 6, NEW YORK 





When 
you design 
DRYing 
into a process 


show Lectrodrye 


The type of Lectrodryer you need has probably already 
seen service somewhere else—time-tested and proved. 
No need for you to have the bother, expense and hazards 
of developing a new drier. Lectrodryers are as standard 
as motors. 

Call in a Lectrodryer engineer when you first recognize 
the need for DR Ying. He knows the pitfalls to avoid, its 
limitations and possibilities, short-cuts to take. He’s had 
a world of experience solving problems in DRYing air, 
gases and organic liquids. 

Plant designers, builders and owners find that 
Lectrodryer service saves them time and money. We can 
give you a quick estimate on Lectrodryers of any type or 
size, enabling you to make other engineering decisions 
without delay. Write Pittsburgh Lectrodryer Corporation, 
307 32nd Street, Pittsburgh, Pennsylvania. 


Large Lectrodryers are 
field-erected. in Engiand: Biriec, Limited, Tybura Road, Erdington, Birmingham. 
\a Australia: Birtec, Limited, 51 Parramatta Road, Glebe, Sydney. 


LECTRODRYERS DRY 


eowsenme une? | TEC TRODRYER 


REGISTERED TRADEMARK U.S. PAT. OFF. 





= 
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“the last word” in 


bubble tray improvements 


Gilbarco LIGHTWEIGHT 
ALLOY BUBBLE TRAYS 


NEW CAP ASSEMBLIES — New design makes possible quick, easy removal 
by one man, working from top side. Flush tray surface, without 
flanges and projecting edges around holes, makes cleaning faster 
and easier. 


NEW BRIDGE-TYPE 
TRUSS DESIGN 

One truss for every two 
trays when long spans are 
necessary ... with every 
alternate tray level free of 
major supports. Gilbarco 
Duo-Level Alloy Bubble 


Trays are faster to install, 





far easier of access, more 
rigid with lighter weight. 


NEW CLAMP DESIGN — Decreases joint leakage with mini- 
mum amount of packing. 


AS NEW EQUIPMENT OR REPLACEMENTS — Gilbarco’s 
large staff of engineers is at your service to demon- 


strate how Gilbarco Bubble Trays can be fabricated GILBERT & BARKER 
to meet the requirements of your process design. MFG. CO. 


West Springfield, Mass.—Toronto, Canada 
Established in 1865 
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Dear Bill: 
Thanks for your frank criticism. 
We try to say in our advertising a lot of the 
things you suggest. But some just can't be 


detailed. 


For instance, we can't talk specifically about 
the cost of projects. I certainly do agree that the 
work our purchasing people have recently done has been 
outstanding - they really scurried around and are 
buying equipment and material at prices far under 


what we had any reason to suspect. However, although 


we often finish a job well under the estimate, obviously no 


client wants us to divulge specific cost information about his 


particular plant. 


In our ads we sometimes speak of speed of 
completion and many of our projects are finished 
ahead of schedule with financial advantage to our 
clients in putting products on the market sooner. 
But, as you know, many factors affect a schedule and just 
plain speed doesn't always result in economy. There's no 
sense in sending a man out in the field to pour foundations if the 


stuff going on those foundations won't arrive for a couple of 





months. What we try to talk about is Badger's careful planning 


and coordination that produce savings in time and money. 


Again, many times we develop new ideas in cooperation with a 
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client's engineering staff, or adapt old ideas to 4 
new problems, The results are often immensely 7 
valuable to the client; yet to protect the 
client's interest we can't spell out our 
part in his success, Badger’s fine 
reputation of ethical dealing is invaluable 
insurance to a client that his financial interests 
and industrial secrets will be protected, and is 


one of our most precious assets. 


You ask why we don't emphasize more of our outstanding 
success stories, like those crude units which operated 
contimously for 796 days and processed 15,000,000 


barrels without interruption. Well, we'd rather talk about 


our consistently good record than get into a bragging contest 


with our competitors. 
Fundamentally we want to show how our broad 
experience in many varied fields is combined in 
one skilled, effective, integrated 
organization ~ and to emphasize Badger's basic 


know-how in the process industries, 


Thanks for your letter though, Bill, and 
thanks for your other ideas which we will use during 1951. 


E.B, Badger & Sons Co. est. 1841 a subsidiary of Stone & Webster, Inc. 
Boston New York 


Process Engineers & Constructors for the Petroleun, 
Chemical & Petro-Chemical Industries 
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This close-up clearly shows the ribs or corrugations which add 
strength to Childers Jacketing and also make it form more easily 
around lines. Aluminum strapping and seals are a quick, inex- 
pensive way to attach the jacketing. They can be used without 
any special tools take no special training for the installers. 


Does long lasting aluminum cost too much for covering your 
insulated lines? Not when you specify this new type weath 
proof jacketing. It has been specially developed to cost little 
more than ordinary temporary jacketing materials. 


jacket has ing around the line. This aluminum has 


to protect proved thick enough to resist weather 


New Low-Cost tdox ines in refineries and chemical ing and usual abrasion, but costs much 
plant the first “permanent-type ess than heavier aluminum sheets 

ing that offers both low initial cost Easy application of this Childers 

e and low application cost. Jacketing cuts labor bills drastically. It 

Jacketing Cuts After two : of tests and major comes from the factory in easy-to-han 

installations at 43 utdoor locations in dle rolls that are four feet wide and 

refineries, chemical plants and power either 100 feet or 200 feet long. It is light 

. plants, the Childers Manufacturing Co and flexible to handle as the men put it 

Maintenance on of Houston has rung up an impressive on the line. No roll forming required as 

; cost-cu g record with their Childers with heavy, un-crimped material. It can 

Alu um Jacketing be cut off and attached just the same as 

+ | t d Li Secret behind this low cost is the thin the old - fashioned tar- paper that was 

nsu a e ines aluminum sheet—.006" thick—which 1s sometimes used for jacketing 

weather tecting sheath of the You can attach Childers Jacketing 

jacketing. It is ribl (as pictures show) around your insulated lines by one of 

for extra strength and to tacilitate iorm several easy methods. The use of alumi 

1um strapping and seals is probably the 

best. Sheet metal screws or Minnesota 

Mining’s No. 471 tape can also be used 

The Childers jacketing can be re 
moved and re-usec 

4 moisture barrier is attached to the 
back of the jacketing to give positive 
protection for the aluminum when it is 
used with alkaline insulating materials 

No painting, no rust-proofing, little 
maintenance — that's the advantage of 
aluminum! 

Hundreds of design engineers and 
maintenance engineers have agreed they 
save mon for their firms and trouble 
for themselves by changing their jacket- 
ing specs to Childers 100%. That should 
make it worth your testing too—and a 
test roll costs only $40.00 for 400 sq. ft 
(with moisture barrier attached price 
for 800 sq. ft. without moisture barrier 
$62.00). That's a good investment in any 
plant 


FOR FULL INFORMATION write 
Childers Manufacturing Co., Dept. PR-3, 

5 Yale St., Houston 7, Tex., for com- 
: 4 . . plete literature. Childers has engineering 
This le bow Caliders Ateminem Jecheting bs — se — _ representatives in principal cities to work 
rolis, It is quite flexible, yet stands up u nee ve with you on specific problems 


( ADVERTISEMENT) 
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When ITE Circuit Breaker Co. found it necessary to build their own 
rolling mill to get relatively small quantities of extremely accurate 
strip, they were confronted with the problem of securing compact 
drive units for the rolls, each pair of which must operate at different 
speeds. They found as many others have, that from Master's broad 


‘line of Gearmiotors they could select standard units which would give 


them the RIGHT horsepower, the RIGHT shaft speed in one compact 
unit that they could use RIGHT where they wanted it. 

Probably you will never design a rolling mill. But the next time you 
need motor‘ drives for your 


. 


plant or product, remember = tough problem... easy solution 


that Master Motors, available 
in thousands ahd thousands of types and ratings, give you a selection 


you can get nowhere else. es 


Open, enclosed, splash proof, fan-cooled, explosion proof .. .. 


horizontal or vertical . . . for all phases, voltages and frequencies 
. in single speed, multi-speed and variable speed types .. . 
with or without flanges or other special features . . . with 5 ‘types 
of gear reduction up to 432 to | ratio . . . with electric brakes 
. with mechanical variable speed units . . . and for every type 
of mounting . . . Master has them all and so can be completely 
impartial in helping you select, the one best motor drive for YOU. . 
Select the RIGHT power drive from Master's broad line and you 
can increase the saleability of your motor driven products ae 
improve the economy and productivity of your plant equipment. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 


2 


GEARMOT/O 






AGE y,ing ELECTRODES | 


Page-Allegheny 


Sl nle \o0b 
AC or DC 


ARC 


—stable even at very 
low amperage 





SLAG 


—clean, easily removed 


COATING 


—resists cracking down to 
very short stubs 


SELECTION 


—complete line for welding every 
type of stainless 





ne 


Philadelphia, Portland, San Francisco, Bridgeport, Conn. Ge; la t 
wing “Wch 


Monessen, Pa., Atlante, Chicago, Denver, Detroit, Los Angeles, New York, 


ha 


PAGE STEEL AND WIRE DIVISION 
AMERICAN CHAIN & CABLE 
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icone ste ATMOSPHERES CAN'T 
HuRT this Allis-Chalmers Type 
APZZ explosion-proof motor because 
major parts are enclosed in a rigid cast 
iron frame! No extra treatment is need- 
ed and cast iron’s corrosion resistance 
won't chip off. 


Lower Maintenance, Too 
No corners, pockets or hidden air pas- 
sages to collect dirt.« Cleaning is the 
simplest of maintenance Operations. Just 
blow the dirt off the outside of the 
motor with an air hose. Fan and hous- 
ing design keep cooling air-flow tight 
against the yoke so dirt does not accu- 
mulate and cleaning is seldom required. 


Factory Lubricated Bearings 
Bearings are lubricated at the factory 
and should need no attention for years. 
Extra rigidity of the cast iron frame 
holds bearings in alignment under all 
operating conditions, This gives long 
bearing life and low operating costs. 


Get All The Facts 
The new Safety Circle explosion-proof 
motor is built in NEMA standard frame 
sizes from 224* to 505. Call your near- 
est Allis-Chalmers Authorized Dealer 
or Sales Office or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. Ask for bul- 
letin 51B6144, A-3264 


Safety Circle, Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


~ ALLIS-CHALMERS 
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Easy to Clean 


ts Corrosion 








Sold... 
Applied... 
Serviced... 


by Allis-Chaimers Authorized Dealers, 
Certified Service Shops and Soles Offices 
throughout the country. 


CONTROL — Monvel, 
magnetic and combina- 
tien storters; push but- 
ton stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes and sections, 
stenderd and Vori- 


PUMPS —- Integral 
motor and coupled 
types from % in. 
to 72 in, dl 


discharge 








*Similar design non-ventilated 
motors, Type APKK, also available 
In frames 203 to 224 inclusive, 








| TANK ERECTION e© TANK REPAIRING * On this job at a Tulsa, Oklahoma, refinery . . . as well as 
on every Ellerbee Brothers job . . . key supervisory personnel 
} TANK DISMANTLING ¢ TANK MOVING « IN- was always available to give personal supervision of every 


; detail. Thus, Ellerbee Brothers jobs are never held up for a 
DUSTRIAL PIPING © TANK FABRICATION » decision from the home office! Decisions are made on the 
job by members of the Ellerbee Brothers organization . . . 
| PIPING FABRICATION © COMPLETE CON- many with more than 20 years’ experience in tank erection. 
We will appreciate an inquiry on your tank erection needs. 

STRUCTION FACILITIES. Write today for the Ellerbee Brothers brochure. 

















General Purpose 


800* HANCOCK 


Steel Gate Weldvalves 


They really score with... 


Vv Integral stellite seats! Vv Gland nut threads pro- 


Vv No bonnet joint! ' 
v¥ Dissimilar materials in wedge connection! 
seats and wedges! 


v¥ Packing ease! 


Vv Self-storing gland! y Interchangeable parts! 

v¥ “500 Brinell” stainless Vv Safe, comfortable 
steel wedge! handwheel! 

Vv Stainless-to-stainless v¥ Baked enamel exte- 
back seating! rior finish! 


Modern in every detail, with design and operating 
features found in no other valve, and costing no more than 
ordinary valves, Hancock General Purpose Steel Gate 
WELDVALVES will take the toughest service, stay 
tight month-after-month. 


m fii 


ti 
eres 


Operate— 
simple, durable Hancock 
yoke structure —top iflustre- 

friction to less 





than 4 that of 
gate-type volves, bottom 





See Your Hancock Valve Distributor For Prompt, Efficient Service! 


My HANCOCK Valves 


A PRODUCT OF 


MANNING, MAXWELL & MOORE, INC. 
WATERTOWN 72, MASSACHUSETTS 


MANNING 
is 
‘Wi HOON 9 


Makers of ‘Hancock’ Valves, ‘Ashcroft’ Gauges, ‘Consolidated’ Safety and Relief Valves, ‘American’ Industrial and 
‘Microsen’ Electrical Instruments. Builders of 'Shaw-Box' Cranes, ‘Budgit’ and ‘Load-Lifter’ Hoists and other lifting specialties. 
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Santopoids that can help you 
meet military i Nh 


SANTOPOIDS S$ and S-Ri 


Type: Chiorine-sulfur type hypoid gear-lubricant additives. 


Santeperd $ Santepeid $-Ri 
Specific Gravity 25 /15.6° C 1,15-1.20 1.15-1.20 
Flash Point °F.C.0.C.(min.) 250 250 
Pour Point °F below 35 below-35 
Viscosity S.U.S. 100° F 265-340 300-375 
Color Dark Brown Dark Brown 
% Sulfur 10-15 10-12 
% Chlorine 30-35 29-33 


: Additive for hypoid-gear lubricants. Approved for Federal 
Specification VV-L-761 lubricants and for former U. S. 
Army Specification 2-105A gear oils. May be used in a wide 
variety of gear lubricant bases in transmissions as well 
as differentials 


Literature: Technical Bulletin 0-32. 


Properties 


a 


aay ae 


SANTOPOID 32 


Type: Multipurpose gear-lubricant additive for mixed-base 
black oils 


Specific Gravity 1.18 
Flash Point °F. (Approx.) 290 
Color, ASTM (dilute) 5.5 
Viscosity, S.U.S. at 210° F. 50 
& Sulfur (Approx.) 8.0 
& Chiorine (Approx.) 25.0 
% Phosphorus (Approx.) 0.60 


: Chiorine-sulfur-phosphorus type 
extreme pressure agent designed for 
mixed-base black oils that are 
designed to meet military specifica 
tion MIL-L-2105. 


Properties. 


MONSANTO PETROLEUM ADDITIVES 
Sh depressants Viscosity index improver 
SANTOPO 


SANTODEX* 
SANTOPOUR. B 
SANTOPOUR C 
Motor oil inhibitors W-L-761 
SANTOLUBE* 395, 395-X, 398, 394-C SANTOPOID* S, S-Ri 


If you are producing, or developing, gear lubricants to meet 
military specifications, here are four Monsanto Santopoids 
ready and able to help solve your problems. Condensed 


specifications of these additives are given below. If you are 


interested in further information, contact or write 
MONSANTO CHEMICAL COMPANY, Organic Chemicals 
Division, 1700 South Second Street, St. Louis 4, Missouri, 


SANTOPOID 29 


Type: Multipurpose gear-lubricant additive. 


Properties: Specific Gravity 60/60° F. 1.09 
Flash Point °F. 295 
Pour Point °F. 45 
Color ASTM (dilute) 7 
Viscosity at 100°F. 55 
% Sulfur 85 
& Chiorine 23 
% Phosphorus 0.56 


: Chlorine-sulfur-phosphorus type extreme-pressure agent 
for gear lubricants that are designed to meet military 
specification MIL-L-2105. 


: Technical Bulletin 0-47. 


SANTOPOID 33 


Type: Multipurpose gear-lubricant additive. 


Properties: Specific Gravity 114 
Flash Point °F. (Approx.) 250 
Pour Point °F. +25 
Color, ASTM (dilute) +0.75 
Viscosity, S.U.S. at 210° F. (Approx.) 60 
% Sulfur (Approx.) 85 
% Chlorine (Approx.) 26.0 
% Phosphorus (Approx.) 0.56 


Applications: Chiorine-sulfur-phosphorus type 





Serving Industry... 


Gear lubricant additives to meet Corrosion ee for distillate fuels 
ee of Federal specification a 


extreme-pressure agent for gear lu- 
bricants that are designed to meet 
military specification MIL-L-2105. 


MONSANTO 


CHEMICALS © PLASTICS 


Which Serves Mankind 
Motor oil — Cutting-oi! additive 
SANTOLUBE 203-A, 303-A, 520 SANTOLUBE 52 
Inhibitor-detergent combinations for 
premium and ney -duty service 
SANTOLUBES , 360, 374, 
79, 521, 522 


*Reg. U. 8. Pat. OF. 


inhibitor for domestic fuel oils 
SAN OLENE E 


mo 


ne 
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Two-stage crude distillation 


unit recently ———_ by 
Pritchard for Tide Water As- 

sociated Oil Company at Bay- 
onne, New Jersey. 





Pritchard Designs for 
Versatility and Accessibility 


This unit is typical of Pritchard’s forward looking ingenuity 
in Design, Engineering and Construction. Designed to the 
customer’s requirements for replacement of an existing 
crude unit and for processing six different types of crude 
oil at a nominal capacity of 22,500 bbls. day, this unit 
simultaneously produces eight different distillate fractions 
ranging from light gasoline to cylinder stock! 


At the same time particular care was taken to design the 
unit for maximum accessibility to the heat exchanger equip- 
ment, thus facilitating handling and reducing “shut down” 
time and maintenance costs. 


For the most modern advancements in petroleum process- 


ing, let Pritchard engineers develop your next project from 
drawing board to “on stream.” 


Our Single Responsibility Contract includes: 


Economic Studies Field Construction 
Design Guarantees 
Processing Operating Tests 
Engineering Firm Prices Quoted on 
Purchasing a “Turnkey” Basis 


DESIGN : 
ENGINEERING # DESIGN - ENGINEERING » CONSTRUCTION 


and CONSTRUCTION Ait Dept. No.60 908 Grand Ave., Kansas City 6, Mo. 





a District Offices: 
INDUSTRY Chins Wsibitss in Gok Pittsburgh * Tulsa « St. Louis 
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The Bird Machine Company of South Walpole, 
Mass. now equips all Dirtec units (right) with 
Rockwood Ball Valves to assure papermakers 
better and longer frouble-free valve service. 
These efficient Dirtec units have won their place 
in the dirt removal phase of operation in paper 
mills of all kinds and sizes on the basis of 
practical demonstrated performance. Rockwood 
is helping to keep this enviable performance 
record by producing a ball valve that will 
operate over and over again without requiring 
maintenance. 


The design engineers of the Bird Machine Company picked Rockwood Ball Valves 
for the Dirtec units because the valves have features that really help solve today’s 
tough valve operating and maintenance headaches. Once Rockwood Valves are 
installed, valve troubles stop! Every Rockwood Valve is easy to install and operate 
— constantly dependable. 

Rockwood Ball Valves are designed and engineered for the tough piping jobs. 
Equip your plant and machines now with Rockwood Valves —the valve that 
increases production by cutting maintenance cosi. 

Thousands of Rockwood Ball Valves are giving efficient and economical service 
in oil refineries, food, paper, textile, chemical and rubber plants, etc. Rockwood 
Ball Valves are available in all pipe sizes from '2" to 4” and are recommended 


for 300 p.s.i. working pressure. 
Write today for illustrated booklet V-4, 


Distributors in all principal cities. 


7 Good Engineering Features Why Rockwood 

Ball Valves Will Do The Job Better... 
1. Full round open area — no turbulence in fluid stream. 2. Leok 
proof after continued use. 3. New floating ball — resists pitting, 
scratching and abrasion. 4. No exposed seating surface in open 
or closed poction. 5. Easy to open or close under full pressure 
6. Installed in any position. 7. Quarter turn (90°) opening and 
closing valve. 


Picture below shows close-up of the latest 
design of Dirtec. Rockwood Valves isolate 
the body of the Dirtec from the sump in 
which the dirt collects. At bottom of sumps, 
@ 2” Rockwood Valve is used for dumping 
the dirt. 


ROCKWOOD SPRINKLER 


102 HARLOW STREET WORCESTER 
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NEW HAT FOR EXPERIENCED HEADS 


Only the name is new to the petroleum industry. 

Key personnel of Procon Incorporated in both office and field capacities have 
worked closely together for many years in the design, engineering and field erec- 
tion of refinery processing facilities. 

Even though the name is new, those who shoulder the responsibilities of the 
company are long experienced in every phase of refinery construction. 

When Procon handles a construction job you can be sure that you are getting 
maximum value for every dollar invested. A seasoned knowledge of petroleum 
technology, and overall refinery operation is added to the thorough understanding 
, of both the normal and unusual problems of construction. 

And so this new hat for experienced heads means that you now have an 
opportunity to acquire a construction service that reaches deeply into 
petroleum refining practices and techniques. 


75 EAST JACKSON BLVD., CHICAGO 4, ILLINOIS 
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ETRO-CHEM 





INSTALLED SINCE 1940 
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CHEM 


iSO-FLOW FURNACES 
UMUPMIEED §N- SEKZE CAPACITY DUTY 


PETRO-CHEM DEVELOPMENT CO., INC..120 EAST 41STNEW YORK.WN.Y 
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CONTROL VALVE 


Representing The Greatest 
Control Valve Improvement 
of The Century 





C onsistently ...Annin Domotor Valves Improve Performance and Save Money 
In Every Industry! When you specify Annin Domoror Valves you get the 
benefits of a revolutionary, but thoroughly field proven and accepted, valve design 
that brings you greater benefits than ever before possible. In many industrial 
applications, a new standard of valve performance has been made possible 
—opening an entirely new field for instrumentation engineers and control valve 
buyers alike. ANNIN VALVES SAVE MONEY because they make possible 
simplified maintenance, reduced inventories, greater utilization. It'll pay you 
to investigate ANNIN Valves for yourself. Send for an ANNIN Bulletin today! 


» & 








SINGLE SEAT — provides 
tight shut-off and preci- 
sion control. 





SPLIT-BODY CONSTRUC- 
TION — simplifies mainte- 
nance, reduces weight, 


lowers first cost. 





INTERCHANGEABLE 
FLANGES — increase flexi- 
bility, reduce inventories. 





SMOOTH, POSITIVE AC- 
TION —BOTH WAYS! 
Gives precision fluid con- 
trol, greater stability. 





DIRECTIONAL FLEXI. 
BILITY — provides even 
greater application flexi- 
bility without additional 
cost. 


ANNIN DOMOTOR VALVES 


THE ANNIN COMPANY 3500 UNION PACIFIC AVE, LOS ANGELES 23, CALIF. 
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... youll find it pays to make full use of 
NATIONAL service on LEAD EQUIPMENT 


Whether you're in planning or production .. . take 
advantage of NATIONAL service whenever you need 
lead equipment for handling corrosive chemicals. 


That means lead equipment in any form. Sheet or 
valves. Simple lead coils or custom-made processing 
vessels. Complicated acid-recovery equipment or a 


short run of pipe. 


Take lead pipe as one example. If you want help in 
choosing or using lead pipe, call on NATIONAL, 
You'll get the benefit of our many years’ experience 
in helping others select the correct piping for han- 
dling corrosive liquids. 


NATIONAL supplies lead pipe and fittings in all 
types, sizes and weights. To meet various operating 
requirements, to handle various corrosive materials, 
NATIONAL offers lead-lined steel and cast iron pipe— 
as well as all-lead pipe. 


NATIONAL Leap is the leader in lead products. Its 
strategically-located plants and warehouses, its un- 
excelled sources of raw materials, its years 

of experience . . . all contribute to the kind 

of service you expect from the leader. 


So for lead pipe—or any other lead product 
—remember the leader is NATIONAL. 


NATIONAL LEAD COMPANY 


New York 6; Atlanta; Baltimore 3; Buffalo 3; Chicago 8; 
Cincinnati 3; Cleveland 13; Dallas 2; Philadelphia 25; 
Pittsburgh 12; St. Louis 1; Boston 6 (National Lead Co, 
of Mass.); Los Angeles 23 (Morris P. Kirk & Son, Inc.); 
Toronto, Canada (Canada Metal Company, Limited) 
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Peewee SERVICE 


CHEMISTRY APPLIED TO MAINTENANCE CLEANING PROBLEMS 





Jowell Service cleaned seven heat exchangers in 19 hours! 


his refinery had 7 heat exchangers that 
rere badly fouled. Minimum downtime 
r cleaning was a prerequisite to main- 
in production. Dowell Service removed 
0% of the deposits from the process 
des in only 19 hours. As a result the 

rating pressure drop through the 
rstem was lowered from 80 p.s.i. to 5 
.s.i. with an equally satisfactory drop 
operating temperatures. 


»well Service is the answer to the 
intenance engineer’s demand for fast, 
icient, economical cleaning. Mainte- 
nee time and costs can be cut by 


; 


applying Dowell Service to condensers, 
process towers, boilers . . . to nearly any 
type of industrial equipment. Dowell 
engineers fill the equipment to be cleaned 
with liquid solvents. These solvents are 
designed to clean places inaccessible to 
other methods. Costly dismantling is 
eliminated and downtime is shortened. 


What’s your cleaning problem? Dowell 
Service Engineers will be glad to consult 
with you on better, faster methods of 
cleaning your equipment. No obligation, 
of course. Dowell Service is as near as 
your telephone. 





DOWELL INCORPORATED - TULSA 3, OKLAHOMA 


SUBSIDIARY OF THE 


Kanses City 8 
Wichite 2 


DOW CHEMICAL COMPANY 


Oklehome City 2 


Houston 


2 
New Orieons 12 


*. Werth 2 


Shreveport 69 
Anniston, Alebome 
Leng Beech, Ockiend, Casper: Dowell Associate—internatione! Cementers, Inc 


Other recent Dowell jobs: 


Oil, water, algae emulsion removed from 
refinery circulating water system in only 6 hours. 


Water side of 15 tube and shell condensers 
deaned for refinery. After Dowell Service, 
gasoline left condenser 20° cooler than when 
condensers were mechanically cleaned. Chief 
engineer estimctes Dowell Service paid for 
itself in approximately 12 days. 

> 


Partially carbonized olf ond grease coused 
trouble in five 150,000 Ib. /hr. boilers in a South- 
western refinery. Dowell Service removed the 
deposits from each boiler in a few hours. 
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EVER a slogan was saturated with the 
truth, then “Spindletop — where a January 
morning changed your way of life” is that 

slogan. 

At Beaumont, Texas, 
early in January the Golden 
Anniversary of Captain 


Spindletop, Our 
Real Beginning Lucas’ discovery at Spin- 
‘dletop was celebrated in fit 


fashion. Governmental and industrial leaders to- 
gether with a grateful populace joined hands in 
observing the fiftieth anniversary of “the first of 
a series of fabulous oil discoveries that gave Amer- 
ica a new vision of what its supply of oil might be.” 

True, oil had been discovered some 40 years 
before in Pennsylvania where Colonel Drake 
drilled his famous first. And Texas isn’t trying to 
hog, as it is sometimes accused of doing, credit 
for this initial start of our tremendous and mag- 
nificent industry. But there is no gainsaying that 
Texas’ first gushing well, the roaring giant that 
was Spindletop, was the real beginning of a “way 
of life” that America was happy to embrace and 
proudly points to. 

As Socony-Vacuum’s B. Brewster Jennings said 
at the Beaumont party “Spindletop laid the basis 
for today’s oil industry and other key industries in 
this country and was a dramatic symbol of the 
freedom of enterprise that has made America 
great.” 

The oil industry and the people connected with 
it like to think it is the very embodiment of Ameri- 
can free enterprise. Its aggressiveness, its progres- 
sive spirit, its teeming energy and courage, the 
brisk competition that characterizes its operations 

all of these things go toward qualifying it for 
this key designation. 

We're thankful for Spindletop, our real begin- 
ning. As the Beaumont celebration has reminded 
even those of us in the oil industry of oil’s impor- 
tant role in America’s standard of living, may it 
serve the same purpose with all the peoples of 
the United States. They owe much to the Captain 
Lucas gusher and this celebration ought to bring 
about a resolve on their part not to permit any 
force from without or within to take these things 
away from them. 
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NSERVATION of water as America’s 
No. 1 natural resource.” 

That’s the announced primary objec- 
tive of the Cooling Tower Institute, a newly 
formed organization, the 
charter membership of which 
comprises seven of America’s 
largest manufacturers of in- 
dustrial water cooling equip- 
ment. All efforts, both governmental and private, 
will be encouraged toward this important water 
conservation goal, Raymond C. Kelly, president of 
the Institute has announced. 

Water, of course, has long been a problem in 
many areas of the United States. And in many 
other sections where, heretofore, rainfall and water 
tables have never been a grave concern, industrial- 
ists, particularly, have been showing more and 
more concern of late. So it is quite appropriate 
that the cooling tower people should list water 
conservation high on its agenda. 

Other objectives of the Institute include: Sup- 
port co-operative research toward improving the 
technology, design, and performance of industrial 
water cooling equipment; coordinate recognized 
engineering groups in developing standardized 
testing procedures acceptable to manufacturers, 
users and technical groups; establish minimum 
standards of construction. Accumulate technical 
data of interest to both manufacturers and users 
of industrial water cooling equipment. 

Emerging in the early 1930’s as a separate and 
distinct industry devoted directly to the conserva- 
tion of water, the cooling tower industry has 
grown more than 10 fold in 20 years and today 
finds itself a full-fledged member in the family of 
major industries. 

“Although the present membership of the In- 
stitute represents the majority of the manufactur- 
ing capacity for industrial-type equipment, we 
hope eventually to encompass the entire field of 
both evaporative water cooling and the newly 
developed air cooled heat exchangers,” President 
Kelly said. “We have dedicated ourselves, for all 
industry, to furthering improvements in the tech- 
nology, design and performance of equipment 
manufactured for efficiently dissipating to the 


America's 
No. 1 Resource 








SIX TYPICAL SOURCES OF COPPER CONTAMINATION 


Why More and More Refiners 
Use DuPont Metal Deactivator 


Du Pont has refinery case histories 
which show how antioxidant treating 


Refiners are becoming increasingly aware 


of the possibility of copper contamination 


originating from pumps, valves, conden- Costs have been materially reduced 


sers and other equipment used in the man- through the use of Metal Deactivator. 


ufacture of gasoline. Your Du Pont Petroleum Chemicals Divi- 


sion representative can show you instances 





Since even one part of copper in several 
million parts of gasoline will affect stor- 
age stability adversely, more and more 
refiners are turning to Du Pont Metal De- 
activator as an economical means of coun- 


teracting this effect. 


of savings of 35% and more. Why not 
contact him today for detailed informa- 
tion ... and to arrange for tests on your 
own stocks made 
by a Du Pont Dis- 
trict Laboratory? 


*06. u. 5. pat Ort 
Better Things for Better Living 
« « » through Chemistry 


Petroleum Chemicals 


Make Du Pont the Source for All of Your Gasoline Additives Tetraethy! Lead Compounds (Motor Mix — Aviation Mix)—Antioxidants —Metal Deactivator—Dyes 


Wilmington, Del. 
Chicago, It! 
Tulse, Okla 
Houston, Texas 
El Monte, Calif. 


New York, N. Y. 
District Ch ante m 

Tulse klo 
Offices l Houston, Texos 


los Angeles, Calif 


District 
Laboratories: 


E.1. DUPONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division © Wilmington 98, Delaware 


IN CANADA: Canadian industries Limited —Toronto, Ont. — Montreal, Que. 
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atmosphere the waste heat developed in power 
production, chemical manufacture and other in- 
dustrial processes.” 


ON’T merely “intend” clipping the Sullen- 
| der safety cartoons until it’s too late to 
completeyour set. 
The first of the series called “Operation Safety” 
and dealing with fur- 
naces appeared on page 
Uses for 143 of the January is- 
“Operation Safety” suc of Perroeum Re- 
FINER. No. 2, in this is- 
sue, deals with safety practices around exchangers. 
More will follow as Mr. Sullender, kept pretty 
busy as head of the Catalytic and Distillation de- 
partment of Pan American Refining Corporation, 
Texas City, Texas, gets time to produce them. 
One of the ideas back of presenting this series 
is the thought that refinery supervisors would find 
them suitable for clipping and posting on bulletin 
boards. Later they could be assembled in booklet 
form and kept conveniently around for workers to 
read and heed. See No. 2 on page 92. 


HE time is not far off when such items as 

high-pressure compressor cylinders, super- 

charged diesel engine crankshafts, pistons 
etc., subject to severe mechanical service will be 
produced from new nodu- 
lar iron, according to T. E. 
Eagan, chief metallurgist 
of The Cooper- Bessemer 
Corporation. Many highly 
stressed engine and compressor parts, which here- 
tofore have been produced from more costly cast 
steels or steel forgings, can now be successfully 
made from nodular iron, he explains. With the 
high tensile properties as well as the ductility 
being developed in nodular iron, it is expected 
that this new material will in the near future gain 
widespread use, not only in the engine and com- 
pressor building industry, but on other types of 
petroleum processing equipment where high pres- 
sures are encountered. 

While there is still considerable development 
work to be done in perfecting melting techniques 
and casting procedures for large scale production, 
Mr. Eagan states that basic data already gathered 
confirms initial promise that nodular iron is a 
better material than mild cast steel for many cast- 
ings of intricate design. Nodular iron is now being 
produced possessing tensile strengtlis exceeding 
90,000 psi. Ductility is averaging ten times that 
possible with cast iron. Fatigue tests conducted on 
high-pressure cylinders are demonstrating that 
nodular iron equals and in many cases exceeds 
the fatigue endurance that can normally be car- 
ried with mild cast steel. 


Nodular Iron 
Gains Approval 
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U PONT proposes to give several profes- 
») sors from engineering schools 12 months 
actual experience throughout their entire 
engineering organization in an effort not only to 
afford them first hand contact 
with many late techniques but 
also to acquaint them with the 
viewpoints and problems of indus- 
try. Du Pont thinks, and correctly, 
that this would make better teachers of them. 

This “come and work with us in industry” plan 
was voiced recently by Granville M. Read, chief 
engineer of E. I. du Pont de Nemours and Com- 
pany. Actual details of how many professors will 
be chosen, what schools will be represented and 
when have not been worked out. “This is a sincere 
and earnest offer of one practical way to a better 
understanding for our mutual benefits,” Mr. Reed 
said in his announcement. 

The very definite trend toward specialization 
was mentioned by the speaker but despite this 
“each special engineer or other technical worker 
at the professional level must have a sound basic 
knowledge of underlying natural laws, principles 
and techniques.” He must also be thoroughly ac- 
quainted with the common tools and language of 
engineering (mathematics, physics, etc.) Too, it is 
important for him to have some inkling of the 
“state of the art” in his chosen broad field and be 
well grounded in the professional approach to 
problems. 

In meeting the need for “broad gauge executive 
leaders with vision” Mr. Read expressed the opin- 
ion that “the key to leadership for our nation and 
its industries is in the hands of our colleges.” But 
to use this key successfully, our colleges must 
clearly understand the problem, not as it used to 
be, but what it is today and will be tomorrow.” 

Working with industry and absorbing its know- 
how and an understanding of its problems is one 
of the best ways of acquiring such insight and 
this is du Pont’s announced objective. Professors, 
after their year’s leave spent in an industrial plant 
(du Pont proposes to pay their regular salary plus 
reasonable expenses) should be much better 
equipped for their tremendous teaching responsi- 
bilities. Other companies could well follow suit. 


Professors 
In Industry 


WE LIKE the way Continental Oil Company 
handled its “First 75 Years” in a pictorial booklet. 

It is difficult to realize that the modern, streamlined 
Continental Oil Company was selling refined products 
in the Mountain states when Custer made his last 
stand. 

The booklet, following the conversation of a retired 
Conoco man talking to his grandson, takes the reader, 
by pictures and words, through the years—75 of 
them—and brings him down to the ground-breaking 
“for another 75 years.” 

An excellent piece of work 





with facts worth knowing 
about STEEL 


and ALLOY PLATE fabrication 
..plus comprehensive Corrosion Data Charts 


This new 1959 Catalog contains 16 pages illustrat- and processing industries. “Beyond Your Blueprints” 
ing and explaining the many specialized techniques also features an extensive section of valuable 
and services of the Nooter Corporation in the Corrosion Data Charts showing resistance of 
fabrication of tanks and vessels for the petroleum commonly-used metals to hundreds of chemicals. 





NOOTER CORPORATION 


1404 5S. Second St., St. Louis 4, Mo 





l 
| Gentlemen: Please send vs Your 1950 Catalog, “Beyon@) Your Biveprints” 
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Mii: Revenue Act of 1950 con- 
| tains a provision which, like its 
counterpart of World War II, 
permits an accelerated rate of write-off, 
for tax purposes, of the cost of certain 
facilities which are deemed essential to 
national defense. In some cases, it per- 
mits the write-off of the cost of land 
other types of investment 
which, under ordinary circumstances, 
are not subject to depreciation. The new 
provision is found in Section 124A of 
the Internal Revenue Code and was en- 
acted as part of the Revenue Act of 
1950. Its obvious purpose is to encour- 
age investment in so-called “emergency 
facilities.” In general, it permits the cost 
of an emergency facility to be written 
off evenly over a five-year period, even 
though its normal useful life may be 
longer than that. 

An emergency facility may consist of 
land, buildings, machinery, equipment or 
“any facility,” or any part thereof. Un- 
der almost identical wording in the 
World War II law, the Tax Court has 
held that capital stock of a subsidiary 
corporation did not constitute a facility. 
emergency fa- 
building or equipment or 
whatever is sought to be so classified 
must have been acquired since Decem- 
ber 31, 1949 by the taxpayer who seeks 
the benefit of the special write-off. If it 
was constructed, erected or installed by 
the taxpayer (rather than purchased al- 
ready set up), it must have been com- 
pleted after that date 


and certain 


To be classified as an 
cility, the 


Application Required 

No property can be classified as an 
emergency facility unless it has been 
certified as such by W. Stuart Syming- 
ton, chairman of the National Security 
Resources Board, who was appointed by 
the President as the certifying author- 
ity. Application for a certificate must 
be filed by the taxpayer with the Na- 
tional Resources Board. The 
law provides that the manner and time 
of filing such application shall be deter- 
mined under regulations issued by the 


Security 


certifying authority, but that it must be 


filed, in any event, within six months 
after the beginning of the construction 
or the purchase of the facility or within 
six months after the enactment of the 
1950 Act (September 23, 1950), which- 
ever is the later. At present, the regula- 
tions as to the time for filing an appli- 
cation merely paraphrase the law, but 
they also contain a statement that they 
may be amended at any time. Under the 
World War II 


thority to do so seems much less clear 


law (in which the au- 


than in the present law), the certifying 
authority issued a regulation to the ef- 
fect that a certificate would not be is- 
unless therefor was 


sued application 


made by the taxpayer prior to the be- 
ginning of construction or prior to ac- 
quisition. The present regulations may 
well be amended to so provide at some 
time in the future 

In determining whether to issue a cer- 
tificate, the certifying authority has indi- 
cated, in his regulations, that his inquiry 
will not be limited to whether the product 
or service which will be made available 
by a facility is of a type required in some 
phase of national defense activity. He 
will also whether there is a 
present or prospective shortage of fa- 
cilities for product or 
service, and will take into account pro- 
tection of small businesses and promo- 
tion of competition, competence of the 
applicant, location of the facility with 
respect to military security and also 
from the standpoint of availability of 
manpower, housing facilities and trans- 
portation, and methods by which the 
facility is financed. Facilities acquired 
second-hand will be certified only on a 
the usefulness of the fa- 


consider 


producing the 


showing that 
cilities for national defense will prob- 
ably be greatly increased or that their 
usefulness would have decreased if the 
taxpayer had not acquired them. A re- 
placement cf part of a facility will not 
be certified if it would have been re 
quired regardless of the national emer- 
gency. It’s a good guess that applica- 
tions will be more critically appraised as 
time goes on unless the gravity of the in- 
ternational situation becomes greater 
The mere fact that the certifying au- 
thority has issued a certificate does not 
guarantee that the advantages of the 
new law will be available with respect 
to the facility to which it relates. A 
certificate was granted under the World 
War II law with respect to the stock of 
a subsidiary company owned by the 
taxpayer, but, as was noted above, the 
held 


Tax Court that stock was not a 
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facility as that word’ was used in the 
statute. Moreover, the new law provides 
that the special write-off shall not be 
allowed for any year unless a certificate 
is issued before the taxpayer files his 
return for that year, except that if the 
facility was completed or acquired be- 
fore September 23, 1950, the certificate 
may be issued at any time within twelve 
months after that date. A certificate is- 
sued after the time fixed in the law 
would not permit the accelerated write- 
off 


Option Offered 

If a facility is qualified as an emer- 
gency facility, the taxpayer has an op- 
tion as to when he will begin the five 
year period over which the cost is to be 
amortized. It may be begun in the month 
following the month in which the facility 
was completed or acquired or in the first 
month of the following taxable year. The 
exercise of the taxpayer's option in this 
respect is to be governed by regulations 
which the Secretary of the Treasury is 
authorized to issue but which are not, as 
yet, available. Under the World War II 
statute the option was with some excep- 
tions required to be filed with the year 
in which the amortization deduction was 
first claimed. The cost of the facility will 
be spread evenly over 60 consecutive 
months beginning with the month se- 
lected by the taxpayer under the option. 
Unless the option to amortize cost over 
the 60-month period is exercised in ac- 
cordance with the Secretary's regula- 
tions, the accelerated write-off will not 
be allowed even though the taxpayer has 
applied for and received a certificate 
from the certifying authority. 

If part of a whole facility is con- 
structed or acquired after December 31, 
1949, the certifying authority may issue 
a certificate only with respect to the cost 
of that part. Moreover, if the whole fa- 
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cility is constructed or acquired after 
December 31, 1949, the certifying au- 
thority may limit the certificate to the 
part of it which he deems necessary to 
national defense and to only so much of 
the cost of that part as he deems attribu- 
table to The rather 
garbled statutory provision in 
cover a point 


defense purposes 


this re- 
spect seems designed to 
of controversy under the World War II 
certifying au- 


statute, Le. whether the 


thority could isse a certificate as to a 


facility but cover only a part of its cost 
He did so, m at 


theory that the facility would have post 


least one case, on the 


war value and, to that extent, its cost 
should not be subject to the accelerated 
write-off. His 
Under the new 


position was sustained in 


Court law his authority 


to do so seems clear and the regulations 


expressly provide that this factor will 


be taken into account 
of the cost of a facility is not 


the certificate, that part is 


If some 
included in 
subject to depreciation at normal rates 
If a 
amortization period with the first month 


taxpayer elects to commence the 


f the taxable following the year 


in which the facility is acquired or com- 


year 


pleted, depreciation at normal rates is 
In such case, 
60-month 


period is the cost of the facility less de 


allowed prior to that time 
the amount spread over the 
preciation taken prior to the beginning 
of the amortization period 

has elected to take 


may, at any 


A taxpayer who 


the amortization deduction 
time thereafter, elect to discontinue tak 


ing it. This election is made by written 


notice to the Secretary of the Treasury 


and is effective with whatever month 


thereafter the may designate 


Beginning with that month, 


taxpayer 
in his notice 
entitled to a de- 


the taxpayer will be 


preciation deduction at normal rates, 
based on the cost of the facility reduced 
and 


him 


depreciation 
taken by 


amount of 
theretofore 


by the 


amortization 


Reimbursement of Plant Cost 


Under certain circumstances, during 


and after World War II, owners of war 
plants were reimbursed by the govern- 


ment for part or all of the cost of their 


plants. The new law anticipates the pos 


sibility that such may again be the case 


If a payment is received by a taxpayer 


and is includable in his income, he may 


be allowed to charge off, in the month 


in which he receives such payment, a 


part of his investment in the facility to 


which the payment relates equal to the 


amount of such payment. As a result, 


he will not ordinarily have any taxable 


net income due to having received the 


payment. The amount he can charge off 


is limited, however, to the unamortized 


cost of the facility and if that amount 


amount 


difference 


is less than the ot the payment 


he receives, the will be tax 
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MAX concessions, in the form of more rapid write-off, appear to 
be needed if the refining branch of the petroleum industry meets 
requirements that give prospect of piling up by reason of the 

national defense situation. This was brought out in an interview which 
World Oil recently presented from Col. H. T. Barton of Lion Oil Com- 


pany, El Dorado, Ark. 


PeTroLeuM REFINER, in an effort to interpret and clarify the problem, 
asked: 1) refining industry leaders to comment on Col. Barton’s thoughts 
and 2) William O. Taylor, tax attorney, Houston, to outline and com- 
ment on provisions related to the accelerated rate of write-off for tax 
purposes which are included in the Revenue Act of 1950. 


able. The privilege of charging off part or 
all of the cost of the facility against such 
a payment from the government will be 
available only if the certifying authority 
certifies that the payment made is com- 
for the un- 
and is 


pensation to the taxpayer 


amortized cost of the facility 
made because of termination of a gov- 
because the tax- 


which he 


ernment contract or 


did not get a contract 
(due to another con- 


author- 


payer 
had good reason 
tract or representations by an 


ized government agent) to believe he 
would get 

The deduction referred to in the pre- 
permitted 
though the entitled to 
the accelerated write-off of the facility 
be noted, however, 


to which 


ceding paragraph is even 


taxpayer ts not 


should 
that the with 
the payment from the government is re- 
qualify as an emergency 


involved. It 
facility respect 
ceived must 
facility, i.e., a certificate must have been 
applied for and issued by the certifying 
authority. But, as was pointed out above, 
4 taxpayer need not elect to use the 60- 
month period, even if his facility quali- 
fies as an emergency facility, or, having 
elected to do so, may discontinue it 

A most important provision has been 
added in the new law which did not 
appear in the World War II statute. It 
amends Section 117(g) of the Code and 
relates to gain on the sale of an emer- 
gency facility after the taxpayer has had 
the benefit of accelerated write-off with 
respect to it. In substance, it provides 
on such sale will be treated as 
ordinary than capital 
gain) to the extent that the accelerate: 
off 1s 
depreciation would have been 
ample, assume that X YZ Company buys 
a plant for $150,000 which qualifies as 
Normally, it could 
15-year 


that gain 
income (rather 


write greater than what normal 


For ex- 


an emergency facility 


been depreciated over a 


See TAX WRITE-OFF 
Page 60 


have 


Mr. Taylor's discussion appears in this 
State- 
refining 


issue commencing on page 57 
ments from a number of U. S 


industry leaders follow 


R. L. Tollett, President 
Cosden Petroleum Corporation 
Big Spring, Texas 

The amortization allowance (as pro- 
vided in Section 124A of the Internal 
Revenue Revenue Act of 1950) 
will apply to emergency facilities that 
have been certified by the National Se- 
curity Resources Board. I believe this 
board has delegated the work to the 
Petroleum Administration for Defense 


Code, 


In my opinion, all defense plants can 


be qualified as emergency facilities. After 
allowance 
will be available to the owners thereof 


certification the amortization 


T. S. Petersen, President 
Standard Oil Company of California 
San Francisco 
believes that the 
216 of the 


Act of 1950 providing for five-year amor- 


Our company pro- 


visions of Section Revenue 
tization are very wise ones. Our reasons 
Most of the projects undertaken during 
this period will be the result of emer- 
gency conditions. Generally they will in- 
clude expansion to furnish the larger 
volumes required for products not re- 
quired under normal, peacetime condi- 
tions, Earnings to pay out such installa 


tions depend on the special circum- 


stances of the emergency and with cur- 
tax rates, there is a double 


rent high 


hazard to the recovery of the original 
investment within the period of utility 
Conversion to profitable peacetime oper- 
ation ts not certain and may be expen- 
sive 


When 


such projects, it must be possible, at the 


authorizing expenditures foi 
least, to foresee the recovery of the cost 
of facilities within a reasonable period 
No 2 
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HUDSON 


COOLING EQUIPMENT 


COOLING TOWERS 
AIR COOLED EXCHANGERS 
ATMOSPHERIC SECTIONS 


Undivided Responsibility—Complete inte- 
gration in the selection and design of cooling 
equipment best suited to specific installations 
results in minimum first cost and minimum oper- 
ating cost—and the responsibility is undivided. 


BULLETINS ON HUDSON TOP PER- 
FORMANCE Cooling Towers and Air 


Cooled Exchangers mailed on request. 
ENGINEERING CORPORATION 
FAIRVIEW STATION e HOUSTON, TEXAS 















Otherwise, management will be under- 
standably reluctant to invest stockhold- 
ers’ funds. Accelerated amortization, 
while not necessarily having any effect 
on the ultimate return on the investment 
or even guaranteeing recovery of the in- 
vestment, does give industry an oppor- 
tunity to recover the investment itself 
within a period where results can be 
fairly well estimated 


Robert G. Dunlop, President 
Sun Oil Company 

Philadelphia 

belief funda 


firm in the that 


I am 
mentally new plants and other industrial 


facilities should be provided exclusively 
through the use qf private capital. We 
believe this to be one of the cornerstones 
upon which the success of our free en 


Tax Write-Off 


* CONTINUED FROM PAGE 58 
period. It elects to take the accelerated 
write-off and does so for four years, at 
the end of which time it sells the plant 
for $120,000. Due to amortization, its 
remaining cost has been 
$30,000. Therefore, the gain on the sale 
will be $90,000. Since the $120,000 of 
amortization which it was allowed is 
$80,000 greater than normal depreciation 
($10,000 per year for four vears) would 
have been, $80,000 of the gain will be 


treated as ordinary income and $10,000 


reduced to 


as capital gain (assuming that the trans 
action otherwise qualifies for capital gain 
The $80,000 will be subject 
is still 


treatment) 
to excess profits tax if that law 
in effect 

The new law omits provisions found 
in the World War II law per- 
mitted a write-off over a period 
than 60 months where, prior to the ex 
piration of the 60 months 
declared the 


which 
yf less 


period, a 
presidential proclamation 
ended or the ap 


that a 


national emergency 


propriate authority determined 


particular facility was no longer neces 
in the interest of national defertse 
well be in 


later 


Sary 


Some such provision may 
orporated in the new law by a 
amendment 

A taxpayer who intends to apply for 
a certificate should, by all means, do so 
at the earliest possible time. There is no 
months period 


assurance that the six 


which, at present, may elapse after the 


beginning of construction or acquisition 
f the facility and before the application 
s filed, will be continued. Moreover, if 
msiderable invest 


yuld 


curmeg a certificate 


a facility involves a « 


ment, a taxpayer sh seriously con 


sider pre whether or 
not he is yet 


would elect to 


sure as to whether he 


take accelerated write-off 


NOTE 
Mr. Taylor, the author 
firm of Butler, Binion 
Houston, Texas 


is associated wit! 
Rice & Cook 


the law 
Gulf Bulldine 
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terprise system in this country has 
rested, and anything which tends to dis- 
courage the continuance of this practice 
is abhorrent to us. 

Obviously, one of the great factors 
which currently tends to discourage fur- 
ther investment of private funds is the 
increasing burden placed upon both in- 
dividuals and on business in the form of 
federal taxation coupled as it is with the 
constantly increasing cost of facilities 
caused in large measure by the inflation 
which is fostered by our government. 
Fortunately, these obstacles which have 
been placed in the way of business prog- 
ress have not as yet completely dried 
up the sources of private capital, but it 
is imperative that steps be taken to en- 
courage the flow of this capital into pro- 
ductive enterprise 

Any action taken by the federal gov- 
ernment, as a result of which a refiner 
may obtain for tax purposes an acceler- 
ated depreciation rate up to 20 percent 
with to defense plants, would 
tend to encourage the investment of pri- 
vate capital in such ventures since it 
would limit the period of uncertainty in 
regard to the recovery of the investment 
to a period of five years. Accordingly, 
we support very strongly this action on 
the part of the government as an interim 
or short-run method of giving some 
slight assurance to industry at the be- 
ginning of this defense period. 


respect 


P. C. Spencer, President 
Sinclair Oil Corporation 
New York 
It is my thought that so far as the 
“write-off” of new defense plants is con- 
cerned, such projects should be judged 
and handled on the indiviual merits of 
In other words, I am 
not prepared to or oppose a 
fixed policy by the government with re- 
spect to depreciation. A write-off of 20 
percent over a five-year period, as I see 
it, might be justifiable in one case and 
not in another. 


each proposition 
advocate 


E. F. Bullard, President 
Stanolind Oil and Gas Company 
Tulsa 

The Revenue Act of 1950 provides for 
the amortization of facilities over a five- 
year period provided such facilities are 
certified as necessary for national de- 
fense. I do not know the attitude of the 
board toward the issuance of necessity 
that such cer- 
tificates granted in all cases 
where it can be shown that the facility 
is needed for national defense purposes 
I presume that this same policy will be 


certificates, but assume 


would be 


followed in the administration 
of the law 
I am certainly in favor of any legisla- 


that individual to 


present 


will allow an 


investment in a 


thons 


recover his compara- 


tively short period of time, when such 
investments are made for the purpose 
of our defense program. Whether the 
amortization or write-off over a five-year 
period would be beneficial to a particular 
taxpayer would seem to me to be de- 
pendent upon the individual case 


R. B. Kahle, President 
Eastern States Petroleum Company, Inc. 
Houston 


Investments in plants made under the 
current tax structure must be written off 
in a period less than the Bureau of In- 
ternal Revenue normally allows for this 
type of investment, if the smaller ele- 
ments of the petroleum industries are 
to retain their relative position in the 
industry and not end the emergency pe- 
riod with a further concentration in 
fewer hands. This is particularly neces- 
sary since the small refiner can very 
seldom go to public financing and long- 
term institutional financing, but must 
borrow on relatively short terms. If a 
refiner is to have enough “take-home 
pay” to meet his fixed obligations, and 
in addition, repay his borrowings for 
capital investments, he must have quick 
write-offs allowed, or other means pro- 
vided to accomplish the same purpose 

Under normal conditions, a process or 
piece of equipment is justified to an in- 
dependent refiner only when the addi- 
tional earnings from this equipment will 
pay out in a relatively short period. Un- 
der today’s tax structure, the refiner is 
only allowed to retain approximately 38 
percent of these additional earnings, 
thereby lengthening the payout time, 
which of course makes this procedure 
under present tax structure and con- 
trolled prices impractical 


W. H. Garbade, President 
Deep Rock Oil Corporation 
Tulsa 
In my opinion a refiner, who erects 
additional plants and facilities which will 
be of importance to the federal govern- 
ment in defense materials, 
should be permitted special treatment in 
depreciating these investments 


providing 


Under the terms of a presidential ex- 
ecutive order that was issued on Octo- 
ber 13, 1950, it is possible for any com- 
pany that invests in 
whick will produce materials needed for 
defense to apply to the National Securi- 
ties Resources Board for certificates of 
necessity permitting amortization of 


new construction 


these facilities over a five-year period for 
It is my opinion that re- 
build plants or 


come 


tax purposes 
finers who 

facilities will 
this order and upon application will re- 
We as an indus- 
approve 


additional 


under the terms of 


ceive such permission 


try should urge the board to 
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ONE AIRCOOLER FROM THE ALCO LI 





NE 


pay off with 
ALCO AIRCOOLERS 


Pioneered by one of the largest makers of heat 
exchangers, Alco Aircoolers are built to do 
just one thing and doit right—cool efficiently. 
To accomplish this, Alco engineers have built Rendred _— 
into every Alco Aircooler design features that cooling pte Boi Aircoolers are in ser 
give you all five of these major advantages: . 


ba | 


. u vice 
ater, gas, engine-lube oils 


Low Cost—goes way beyond first cost. Alco stand- 
ardized parts... broad heat-transfer experience 

. volume production... plus correctly engi- 
neered safety factors . . . insure real economies in 
installation, operation and maintenance of Alco 
Aircoolers. 


Flexible Design—You can get either the radiator 
core or fintube type cooler from Alco, powered 
by electricity, steam, gas or oil. CONDENSED sPecinicanes : 
No. radiators —_ 
. Fons—5 or 6 f. i 
Efficient Performance — Induced draft design or fined oy dia.—2, 4 or 6 blade—adjustable 
eliminates the chance of recycling hot air with a Drive—Direct, Elects; 
subseque loss in he ansfe can be * Electric Motor (V-bel 
quent foss in heat transfer. furnished on request) t or Gear Drive 
iene Externo| — 2.720 . 
re)—2,611 sq. ft Style ~ Style T-5 (Water 
Easy Maintenance—F ewer parts, easy accessibil- Surface Internal 450 “I (Oil Core), 
ity and better wearing characteristics make Alco Style T-1, “4. ft. Style T.5_347 9. fe 
Aircoolers a favorite with maintenance men. Face Area—46 4 og, te 


Four 6-ft, nominal length, 








Quick Installation—F or fast field assembly, every 
part is marked and identified on assembly draw- 
ings so that no specialized labor is required. 


Why not put the big 5 to work in your plant? Send 
for the free catalog on Alco Aircoolers or call 
your nearest Alco Sales Engineer at Chicago, 
Cleveland, Houston, Kansas City, Los Angeles, 
New York or Tulsa, Plants at Dunkirk, N. Y. and 


Beaumont, Texas. 


In step with tomorrow— Aico Aircootrrs, Heat Exchangers, Evaporators, Feed Water Heaters, Pressure Vessels, Pipe 
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such applications immediately upon re 


ceipt, this in order that an abundant 


supply of petroleum products will be 


ready in an emergency 


Max P. Zall, Vice President 
Oriental Refining Company 
Denver, Colo 


I favor action by the federal govern 


ment permitting a refiner who, at this 


additional plants or major 


his cost at 


time erects 


units, to depreciate a 20-per 


cent rate 
basis 


make 


wartime 


It is my view that only on that 


vould it be economically sound to 


investments geared to a 


After 


these 


large 


economy the emergency is over, 


generally investments require 
changes and revamping, with additional 
substantial expenditure involved 


Witl 


coup his investment over a short period 


taxes high, the refiner must re 


have working capital with which t 


peacetime 


make the readjustment to 


eco my 


F. L. Martin, Vice 
Sunray Oil Corporation 

Tulsa 

We agree with Col 


President 


Barton's state 


ment and favor action by the federal 


government whereby a refiner who, at 
this time erects additional plants or ma 
jor units, migl 


t depreciate his cost at a 


%0-percent rate 
President 
Large Integrated Company 
(Requested his name not be used) 
I believe that a refiner should be per 
mitted t 


depreciate investment in 


added t 


new 
major units existing plants at 


a 20-percent rate only when such equip 


ment is directly used for the production 
ducts. I do not believe 
should be 


period, as 


f military pr 


that a complete new refinery 


lepreciated over a five-year 


military requirements can be met by ex 


f existing facilities 


President 
Large Integrated Company 
(Requested his name not be used) 
Requirements for additional petroleum 


products, particularly those for the De 


fense Administration, will depend on the 


extent to which we are required to par 


ticipate in activities of a military nature 


The industry has been able to supply 
leftense requirements with present fa 
should be 


there ts no 


sub 


doubt 


cilities If the demands 
stantially 


that 


increase d 


additional facilities would be re 


quired to produce the type of products 
presently in use. Since a substantial part 
of this equipment would be constructed 
for this specific purpose and have an 
uncertain value for normal peacetime re- 
should 


quirements, it is obvious that it 


be constructed with the right of rapid 


amortization for tax purposes. It is also 


62 





Phillips Okmulgee Refinery 
To Get Catalytic Cracker 


Contract for expansion of the Okmul- 
gee, Okla., refinery, which includes build 
ing a catalytic cracker, will be let soon, 

S. Adams, president of Phillips Pe 
troleum Company, said late in January 
Construction will require approximately 
12 to 15 months, and the unit is sched- 
uled to be in operation by May, 1952 

The new unit includes a feed prepara- 
tion unit and gas plant in addition to the 
catalytic section and is adaptable for the 
production of components used in blend 
Adams said. The 
the unit will be 


ing aviation gasolines, 
uppermost structure of 
253 teet high 

Plans announced in Okmulgee 
at a special meeting of the “Spirit of 66” 
organization, Phillips employes who or- 
ganized to boost sales and thereby pre 
vent the closing of the refinery (Novem- 
ber PR, page 81). The cat 
cracker, which Adams announced, is the 
unit which these employes have been so 
hopeful of getting at the plant 


were 


issue ot 


Magnolia Plans Casinghead 
Gasoline Unit in Louisiana 


Engineering design details are being 
worked out and construction should 
start soon on casinghead gasoline plant 
Magnolia Petroleum Company 
said last month it would build in the 
Hurricane Creek field, Beauregard Par- 
ish, Louisiana 

R. D. Hanley, vice president and man 
ager of the company’s natural gas de- 
partment, said plans include gathering 
and utilizing the field’s casinghead gas, 
and facilities for recovery of 
liquid hydrocarbons. Residue gas will be 
delivered to a gas transmission line 


which 


processing 


Imperial Oil to Increase 
Sarnia Refinery Capacity 


Imperial Oil, Ltd., has announced a 
major expansion and modernization pro- 
gram for its Sarnia, Canada, refinery, 
which on its completion will give the 
plant a 71,000-barrel-per-day capacity. 
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lowed in permit companies to 


construct such facilities from income, 


which in the light of present and pros- 
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large 


pective high taxes probably not 


be financed except by the very 
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The extent to which these conditions 
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News Notes on Refinery and 
Other Plant Construction 


Petroleum Refiner’s Next ‘‘Box Score’ Tabulation 
Will Appear in the April Issue 





Present daily capacity is 55,500 barrels 
Completion is scheduled for the end of 
1952 

Tenders are being called for a fluid 
catalytic cracking unit with a daily ca 
pacity of 23,250 barrels; a 46,000-barre!l 
per-day atmospheric and vacuum dis 
tillation unit, and a light ends recovery 
plant. These units, plus increased boiler 
and water pumping capacity, will re 
place existing units 

The atmospheric and vacuum unit is 
to be the largest single refining unit in 
Canada, and the cat cracker, of new 
simplified design, will be the largest 
cracking equipment in Canada 

Construction is expected to begin in 
the late summer Or early fall 


Canadian Kellogg to Build 
Froomfield Refinery Units 


Canadian Kellogg, Ltd., Toronto, has 
been awarded a contract for the first 
processing units for Canadian Oil Re 
fineries’ refinery at Froomfield, Ont., 
near Sarnia. Kellogg will design and 
construct four of the main process units 
which will have a daily capacity of 
20,000 barrels per day 

Included in the contract are an ortho 
flow type fluid catalytic cracking unit 
which will produce high-octane compo 
nents for blending to both motor fuel 
and aviation gasoline; a catalytic poly 
merization plant; a light-ends-recovery 
system, and fractionating equipment for 
producing butane and propane. The ad- 
jacent government-owned Polymer Cor 
poration plant will receive certain light 
hydrocarbons from the gas -secovery 
system for synthetic-rubber manufac 
ture 

Stone and Webster, Canada, project 
managers for other process units, is ask 
ing tenders for remaining units includ- 
ing atmospheric and vacuum crude dis 
tillation facilities, a catalytic reforming 
unit, and various treating facilities. 

Kellogg will begin construction of its 
units this spring. The complete refinery 
is scheduled for completion by spring, 
1952 

Storage capacity for 1.7 million bar 
rels of crude and products will be main 
tained at Froomfield and at Petrolia, 
where the company has a 43-year-old 
refinery. 


Phillips Oil to Add Units To 
New Venezuelan Refinery 


Phillips Oil Company, subsidiary of 
Phillips Petroleum Company, is plan- 
ning a crude-stabilization and pressure 
maintenance plant to be constructed ad 
jacent to its new refinery and wax plant 
under construction in the San Roque 
field, Anzoategui, Venezuela 

The field facilities will be capable of 
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The Products Pipe Line Department of the Standard 
Oii Company (Indiana), one of the principal stock- 
holders of Wyco Pipe Line Company, has recently 
designed and supervised the construction of a dehy- 


1 i 1  dration plant located near Casper, Wyoming, on the 

U ™ D eh d ‘ U i gasoline and distillate enter the towers through wide 
radii pipe bends, and are alternately dried at a rate 

nique Y ration nit approximating 20,000 barrels per day. ALCOA Aeti- 

7 “ vated Alumina, supported by ALCOA Tabular Alumina 

Dries Gasoline Balls, is the desiccant chosen to readily obtain the 


desired cycle at 500°F. and 80 Ibs. pressure. 


and Distillate 








with ALCOA Activated* Alumina supported by ALCOA Tabular Alumina Balls 





Not only at Wyco, but They reduce resistance to stream flow, and are 


de A throughout the petroleum adaptable to any depth of bed support (five sizes 


industry, ALCOA Aeti- of balls to choose from). 


| vated Alumina has a rep- : po 
; Whatever your drying problem, it will pay you to 
(i utation as a dependable, ; : : Neng , ’ “= 
dl it Me aaihies investigate ALCOA Activated Alumina and Tabu- 
Oo y “, . . . . 
ying 26° lar Alumina Balls. Write to: ALUMINUM ComMPaNy 


or America, Cuemicats Drviston, 6178 Gulf 
Building, Pittsburgh 19, Pennsylvania. 


Commercially pure, it is one of the few solid ad- 
sorbents that does not change its form or proper- 
ties. It will not swell, soften or disintegrate, is non- 
corrosive and practically iron-free. *Reg. T.M., Aluminum Co. of America 


In addition, bed supports and bed covers of ALCOA 


Tabular Alumina Balls offer higher efficiency— 
better operation—of drying towers. These high- 
purity ceramic balls replace fine mesh inside screens, 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS + CALCINED ALUMINAS + HYDRATED 
ALUMINAS + TABULAR ALUMINAS - LOW SODA ALUMINAS 
ALUMINUM FLUORIDE + SODIUM FLUORIDE + SODIUM 
ACID FLUORIDE - FLUOBORIC ACID - CRYOLITE - GALLIUM 
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“IN-LINE” centrifugal 
booster pump with capacity 
to handie 110 GPM of .52 
specific gravity liquid and 
develop sufficient net posi- 
tive suction head for Triplex 
pump to prevent vapor-iock. 


THE PUMPING PROBLEM—To handle the charge for 
the polymerization unit in Cosden’s recently completed 
fluid “cat” cracker, requiring 110 GPM of a volatile bu- 
tane-propane mixture at 110-degree F, with suction pres- 
sures approximating 50 PSI to be discharged at 600 PSI 
and to operate under continuous service conditions. 


Mr. E. B. McCormick, Chief Engineer 
for Cosden Petroleum Corporation 
SOLVED THE PROBLEM by installing . . . 


. a pumping unit consisting of a Wilson-Snyder Verti- 
cal “In-Line” Centrifugal Booster Pump with 74 HP 
direct-connected motor, attached directly to the suction 
flange of a Wilson-Snyder No. 46-P (size 42” x 6” ) Hori- 
zontal Triplex Single Acting Plunger Pump driven by a 
50 HP motor through a gear reduction unit. The Triplex 
Pump is equipped with forced-feed plunger lubrication 
and hardened stainless steel plungers and valve service. 
This pump has a rated maximum capacity of 174 GPM 


Cosden's “poly plant” charge pumping unit is compact 
and highly efficient. 1750 RPM from 50 HP electric 
motor is reduced by gear unit to 438 pinion shaft RPM 
of pump, providing more than adequate HP input to 
deliver tio GPM at 600 psi. 


at 140 RPM to develop 630 PSI discharge, therefore this 
application (110 GPM at 98.5 RPM with 600 PSI dis- 
charge pressure) is well within the pump’s range and 
follows good engineering practice. 


You can depend upon 
Wilson-Snyder Refinery Pumps... 


. for tailored-for-the-job engineering and outstanding 
low-cost service. Specify the correct Wilson-Snyder 
Pump for the pumping job involved. Your 
sales representative will gladly help you GET THE 
FACTS 
Oil WELL SUPPLY COMPANY 
Branches Serving Al! Oi! Fields 
Executive Office—DALLAS, TEXAS Division Offices — CASPER, WYOMING 
Export Division Office — COLUMBUS, OHIO... DALLAS, TEXAS 
30 ROCKEFELLER PLAZA HOUSTON, TEXAS... TULSA, OKLAHOMA 
WEW YORK 20, N.Y. LOS ANGELES, CALIFORNIA 
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handling 10,000 barrels of crude daily 
for stabilization and 38 Mmef. per day 
from which a 13-pound R.v.p. liquid 
for blending into the crude oil will be 
extracted. 

Charging capacity of crude distilla- 
tion at the refinery under construction 
will be 3000 barrels daily. The wax 
plant will ‘produce 2 million pounds of 
wax annually 


National Oil Refinery 
Expands Liandarcy Refinery 


National Oil Refineries, Ltd., has an 
expansion program at its Llandarcy, 
Wales, England, refinery, under way 
As a part of the expansion, E. B. Bad- 
ger and Sons has designed and is con- 
structing a 17,000-barrel-per-day vacuum 
unit scheduled to be completed by the 
end of this year, and facilities for pro- 
pane de: asphalting, 3500 barrels per day; 
furfural extraction, 1250 barrels per day; 
and M.E.K. dewaxing, 1700 barrels per 
day. Probable completion date of the 
units is the end of 1952 

The M. W. Kellogg Company has the 
contract for a 10,000-barrel-per-day cat- 
alyst cracker to be completed in the 
early part of 1953 

The staff of National Oil will con- 
struct an SO, kerosine extraction unit, 
with Head Wrightson Process, Ltd., as 
engineers, The unit which is to have a 
daily capacity of 3000 barrels is sched- 
uled for mid-1951 completion 

The Texas Company has licensed the 
furfural extraction and M.E.K. dewax- 
ing units. The propane deasphalting unit 
was licensed by U.LK 


“Condor” Constructing 
Refinery at Rho, Italy 

“Condor,” S.P.A. per Industria Pe- 
trolifera e Chimica is constructing a re 
finery on a 300-acre site at Rho, two 
miles northwest of Milan, Italy. The 
new refinery will have a 30,000-barrel- 
per-day distillation plant, a 15,000 to 20,- 
000 barrel-per-day feed preparation plant 
and a 10,000 barrel-per-day Thermofor 
catalytic cracker. There will also be a 
plant for the recovery, separation and 
purification of CG and C, fractions for 
the production of liquefied refinery gas 

C.S and lighter fractions, desulfurized, 
may be used in Milan gas works. The 
hydrogen sulfide will be converted to 
sulfur, 

Chemical treatment of the distillation 
products and a tel. blending plant will 
be provided 

Petrocarbon, 
Manchester is 
the organization. E. B 
awarded the engineering 
the distillation and feed preparation 
plant, the TCC unit, and the chemical 
treatment plants. Socony Vacuum Oil 
Company, Inc., will license the TCC 

Operation of the refinery is scheduled 
to start in 1952 


Ltd. of London and 
acting as consultant to 
Badger has been 
contract for 


Salt Lake Units Completed 


4 9500-barrel-per-day vacuum flasher 
has been completed by Salt Lake Re- 
fining Company. The company, which 
is a subsidiary of Standard Oil Company 
of California, has also recently put into 
operation a 10,000-barrel-per-day Hou- 
driflow catalytic unit at North Salt Lake, 
Utah. Engineering and construction of 
both units was by Bechtel Corporation 
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Hugoton Company Buys 
Mid-Continent Gas Reserves 


Fluor 
The Hugoton 


Company, a new 


Plains Gas and Oil 
corporation for the 
production and development of gas 
properties in the Mid-Continent, has 
bought a block of privately owned natu- 
ral gas reserves for approximately $36 
million. Principal stockholders of the 
company, which was organized by Wil- 
liam R. Staats Company, are Staats, J 
Simon Fluor, and Fred R. Tuerk 

4 natural gasoline stripping plant un- 
der construction near Hooker, Okla., 
will be completed about March 1. The 
plant will have the capacity to produce 
100,000 gallons a day of butane, propane 
and natural gasoline 

Officers of the new firm are J. Simon 
Fluor, president; Fred R. Tuerk, chair 
man of the board; Donald Royce, vice- 
president; G. Hamilton Beasley, treas- 
urer; and Dewey F. Gruenhagen, secre- 
tary 

Fluor is executive 
The Fluor Corporation, 
a midwest industrialist, ts 
dustrial banking 


vice-president of 
Ltd., and Tuerk, 
active in in 


Rust Engineering to Build 
Plant for Bay Chemical 


Contract for a new plant, embodying 
new processing techniques in the pro- 
duction of catalyst used in the prepara- 
tion of high-octane gasoline has been 
awarded the Rust Engineering Com- 
pany by Bay Chemical Company, a divi- 
sion of Morton Salt Company. 

The installation, to be at Weeks, La., 
includes process design, engineering and 
plant construction. The process design 
will be furnished by the Rust Process 
Design Company, a Rust subsidiary 

The new process to be used at the 
plant in the manufacture of a high qual- 
ity catalyst, used in fluid catalytic crack- 
ing processes, is based on development 
work carried on by Bay Chemical Com 
pany. 


United Carbon to Operate 
Texas Carbon Black Plant 


United Carbon Company is scheduled 
to begin operation of its new carbon 
black plant east of Shamrock, Texas, 
about May 1. The plant is designed to 
reach an eventual production rate of 25 
million pounds of furnace-type black per 
year. 

Built at an estimated cost of $1.5 mil 
lion, the plant will produce gas-base fur- 
nace blacks of the semi - reinforcing 
(SRF) and high-modulus (H MF) types 


To Make Iso-Octy! Alcohol 


Gulf Oil Corporation has announced 
plans for additional equipment at its 


A Gulf Publishing Company Publication 





Construction 





Port Arthur refinery for the production 
of 9 million pounds per year of iso-octyl 
alcohol, which is used in the manufac- 
ture of vinyl plastics. The facilities are 
expected to be in operation by the end 
of 1951. 


Ohio Standard Completes 
TCC Conversion at Cleveland 


An 18,000-barrel-per-day Thermofor 
catalytic cracking plant has been put 
into operation by Standard Oil Company 
(Ohio) at its Cleveland refinery. Instal- 
lation, which incorporates two 9000-bar- 
rel-per-day, continuous flow reactor-gen- 
erator units, was begun in March, 1950 
It is expected to produce 252,000 gallons 
of high-octane gasoline daily. 

Socony-Vacuum Oil Company licensed 
the TCC units, which were converted 
from Houdry units. Engineering and 
construction of the $4 million plant was 
by Bechtel Corporation 


Huber to Double Size Of 
Baytown Carbon Black Plant 


J. M. Huber Corporation is doubling 
the size and capacity of the new furnace 
carbon black plant which it has under 
construction near Baytown, Texas, on 
the Gulf Coast. Originally planned last 
July to produce 36 million pounds an- 
nually of HAF type carbon black, the 
revised construction estimates call for 
an annual capacity of 72 million pounds 

The first unit is scheduled to be ready 
for production on May 15, and the sec- 
ond on November 1. The plant site has 
been named Aromex, Texas, after Hu- 
ber’s trade name for this furnace-type 
carbon black, the raw material for which 
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1.C.1. Plans Plant For 
Synthetic Textile Fabric 


Imperial Chemical Industries Limited 
is planning a unit for the manufacture of 
the new synthetic textile fibre, “Tery- 
lene.” The plant which will produce the 
fabric at the rate of 11 million pounds 
per year will be at Wilton, North York- 
shire, England. 

‘Terylene” in the U. S. is known as 
“Fibre V.” 

Raw materials for the fabric will be 
obtained from the oil-cracking plant 
which LC.I. has under construction on 
the same site. 


Expands Italian Refinery 

Societa per I'Industria del Petrolio is 
expanding its La Spezia, Italy, refinery 
Current crude oil distillation daily ca 
pacity of 12,000 barrels will be increased 
to 30,000 barrels. The construction is 
scheduled for completion by the middle 
of 1952 


YPFB Completes Units 


Yacimientos Petroliferos Fiscales Bo- 
livianos has completed topping and re- 
forming units at Cochabamba, Bolivia. 
The units will have a capacity of 5000 
barrels per day. Foster Wheeler Corpo- 
ration, was engineer and contractor for 
the construction, which cost an esti- 
mated $7.2 million. 
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FIN-FAN AIR BLAST 
JACKET WATER COOLER 








LK-Fin Cooler cooling the lube oil for a diesel engine by 
means of the circulating jocket water after the ‘otter 
has been cooled by a Fin-Fan Exchanger manufactured 
jointly by Griscom-Russell and Fluor Corp, Ltd. 
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Representative installation of two 
\K-Fin Coolers for cooling diesel 
engine jacket water. 
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GRISCOM-RUSSELL: PIONEERS IN HEAT TRANSFER APPARATUS 
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It’s because of the fins on the cooling ele- 
ments. These fins greatly increase the ex- 
ternal heat transfer surface . . . enable a 
considerably shorter tube to perform the 
same cooling effect that requires a much 
longer bare tube. 


The results . . . a more compact cooler 
because of the more effective heat transfer 
surface . . . a more economical unit because 
of the shorter tubes and shell. 


What diameter . . . thickness . . . pitch 


. . Should the fins be to accomplish these 
results? That's where G-R’s unmatched 
know-how comes in .. .a knowledge gained 
from 20 years of experience in building 
finned-type heat exchangers and the results 
obtained from many tens of thousands of 
installed finned-tube units. 


And the exclusive use of LK-Fin tubes is 
only one of the many distir.ctive features 
of these coolers. Write for bulletin describ- 
ing them in detail, with rating tables and 
selection data. 


THE GRISCOM-RUSSELL CO., 285 MADISON AVE., NEW YORK 17,N. Y. 


GRISCOM-RUSSELL 
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Born Heaters do such an 
Effective Job Inside 

bengal 

wd Ww yy 
They can actually be touched here... 
The heat stays inside, works more 
efficiently. Many Born “Upflo” Heater 
users report fuel savings in one 
year equal to installation cost. 
Remember, the Best Heaters aren't 


made...they’re BORN!...write... 





TULSA, OKLAHOMA 
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Figure |. 


Methods of Absorbing Expansions 
Of Long-Range Transmission Piping 


F. E. WOLOSEWICK 
Structural Engineer, Chicago 


\\ ITH pipe runs 1000 feet or more 


in length, subject to high tempera- 
tures, resultant expansions are con- 
siderable. Thus with a line operating 
at temperature of 750° F., there will 
be 61 inches of expansions for a line 
of low carbon steel, and approxi- 
mately 99 inches for one of stainless 
steel, Expansions of such magnitude 
become serious. 

Assuming the line to be 16-inch, 
schedule-40, well insulated, and con- 
taining liquid of specific gravity of 
oil, the total weight of 1000 feet of 
piping will be about 220,000 pounds. 
To displace this weight, against nor- 
mal frictional resistance, will require 
an approximate force of 66,000 
pounds, To this force must be added 
others which will be evaluated in this 
paper. 

The manner in which forces of such 
magnitudes are to be resisted safely, 
and also economically, justifies an 
accurate study of the various potential 
sources of resistance, be that of proc- 
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ess equipment itself or structural tow- 
ers. It is generally conceeded that the 
structural engineer, given the magni- 
tudes of reacting forces, can design 
an economical and satisfactory struc- 
ture. This, of course, is not true of 
the mechanical engineer, who designs 
equipment, mainly from the process 
standpoint. Many design engineers in- 
corporate reasonable margins of safety 
into process equipment, but generally 
have no control over the designs of 
piping, leading to and from their 
equipment, 

Thoughtful engineers in charge of 
piping designs co-operate with the 
process design engineers in limiting 
the magnitudes of direct forces, bend- 
ing and torsional moments on process 
equipment. Study must be given to 
piping layouts in order that expan- 
sions may not cause failure of process 
equipment. 

In general two procedures are avail- 
able for absorbing expansions of large 
magnitudes. One utilizes the flexible 
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IN THE design of long range 
transmission piping subject to 
high temperature, these prob- 
lems arise: 1) The manner in 
which expansion can be ab- 
sorbed safely and economically: 
2) effect of frictional forces from 
displacement of the weight of 
piping, insulation, and liquid, on 
reacting process equipment or 
anchors; 3) provisions for ease 
of maintenance of the line, and 
accessibility to control equip- 
ment which may be incorpo- 
rated into the line: 4) careful 
designs of any interconnecting 
piping branching from the main 
line, so that no critical over- 
strains can be developed; and 5) 
the effect of completely burying 
the line in sand and the resultant 
effects on reacting anchors or 
branch piping. 

The author discusses these 
several problems in considera- 
ble detail and reaches conclu- 
sions of practical value to de- 
signers. 


properties of short and long radius 
weld ells or bands in conjunction with 
the piping; the other, uses expansion 
joints. 

The first method of absorbing ex- 
pansions of long range piping breaks 
itself down into selecting one of the 
several types of expansion loops 
shown in Figure 1, Items a and b are 
more or less standard shapes fre- 
quently used. With proper selection of 
lengths considerable amounts of longi- 
tudinal expansion can be absorbed, 
providing that anchors can resist not 
only direct forces but moments as 
well. These moments at times can be- 
come quite large, and the expansion 
loop may have to be discarded for 
another one, where the end moments 
are smaller. 

The full circle expansion is not 
often used, since its efficiency is con- 
siderably smaller than that of types 
a, and 6 of Figure 1. 

One expansion loop with consider- 
able possibilities is shown in Figure 
| d. By preserving symmetry about 
XX and YY axes, no bending mo- 
ments will be transferred to horizon- 
tal lengths L and L,. This is a highly 
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desirable feature of such an expan- 
sion loop, as it permits direct at- 
tachment of process equipment to the 
line. 

Another interesting possibility of 
the loop is its extreme flexibility, 
which can be considerably increased 
by taking full advantage of the flexi- 
ble properties of weld ells and radius 
bends, Expansions of 37 inches of 16- 
inch schedule-40 pipe have been ab- 
sorbed without difficulty and with 
considerable economy. Studies of ex- 
pansions of 100 inches of 24-inch, 
schedule-120 pipe, indicate consider- 
able economies in structure, founda- 
tions, over other methods of absorb- 
ing expansions. 

Another interesting property of this 
loop is that frictional forces, devel- 
oped when a mass of piping is being 
displaced, may be concentrated at 
either anchor point, or divided pro- 
portionately between them. Thus in 
Figure Id, if point A is a process 
equipment of limited strength, the ex- 
pansion loop can be located adjacent 
to the equipment, The balance of 
piping of length L,, will transfer fric- 
tional forces to another point B. By 


locating expansion loop midway be- 
tween anchor points, frictional forces 
will be equally divided between both 
anchors. 

As no bending moments are acting 
on the straight portions of pipe, the 
design of foundations and anchors be- 
comes considerably simplified. This 
generally will lead to conaiderable 
savings, especially with large-diame- 
ter piping. 

From the process standpoint, pres- 
sure drop is increased because of ad- 
ditional use of welding ells. This how- 
ever may be compensated for by using 
larger diameter piping in the expan- 
sion loop portion and an immediate 
reduction to smaller sizes on straight 
runs. 

To expedite analysis of long range 
piping, Figure 3 will be found use- 
ful for preliminary estimates. The 
graph is based on right-angle corners, 
which are rarely present in actual in- 
stallations, For more precise analysis, 
after preliminary ratios have been 
selected, the equation and data shown 
in Figure 2 will be found useful. 

Mathematically, the equation has no 
maxima or minima. In order to select 


Figure 2. 























[Symm $s , 

















- 210 


t=we/ thickness 


remem 


i. 


Ly 


US OF Me a/; 


& 
/ Ba 


Bending Vloment 





f= EIAX 
x 7728AP 


A [ars +2B) + ae glace >t 6.2BK(K rhea] 


AX: Facpenson in 


WIPIOS 


an efficient loop, it is necessary to 
try several ratios. 


Use of Expansion Joints 

To absorb longitudinal expansions 
two types of joints are used: the sleeve 
type, and the corrugated bellows type. 
In the sleeve type, one sleeve slides 
into another one, with packing ar- 
ranged to prevent leakages, In the 
corrugated bellows type, expansions 
are absorbed by compressing a large 
number of thin corrugated elements. 

Efficiency of corrugated type ex- 
pansion joint can be considerably in- 
creased by combining it with flexural 
properties of weld ells and straight 
pipe. To accomplish this, the joint is 
converted from one taking longitudinal 
expansion to one absorbing rotations. 
This is accomplished by attaching 
plates to the up and down stream 
sides of the bellows, and connecting 
these plates at the center of the joint 
with a pin. This is illustrated in 
Figure 4c. 

When two such joints are used to 
gether as shown in Figures 4d, 
additional flexibility is attained in 
the piping layout. Another possibility 
is to use two corrugated type joints 
in series with ties across them as 
shown in Figure 5. Such arrangement 
of expansion joints absorbs tri-axial 
expansions, 

In order to give more detailed 
analysis in the comparative use of 
various types of joints, an example 
has been worked out as follows: A 
16-inch, schedule-40 pipe, operating 
at temperature of 750° F., and 200 
psig., has a length of 600 feet between 
two process points. The total expan 
sion for that distance is 36.6 inches. 

Adopting first the sleeve type ex- 
pansion joints, the maximum travel 
per joint is generally limited to 12 
inches by most manufacturers. To ab- 
sorb the expansion, four such joints 
must be used. For best arrangement 
joints should be located as shown in 
Figure 4a, with two joints on each 
side of the anchors e and d, and an- 
chor c located at the center. Main 
anchors are shown at points a and b. 

The two end anchors must be de 
signed to resist the full pressure tend- 
ing to pull the pipe apart, plus the 
forces necessary to overcome friction 
of the packing, plus frictional forces 
resulting from displacement of weight 
of piping. Intermediate anchors should 
be designed for approximately 40 per- 
cent of end anchor thrusts, providing 
that no valves are located between 
them. 

The force to overcome packing fric- 
tion is high, averaging between 1500 
and 2000 pounds per diametral inch 
of pipe. For 16-inch, this would be 
about 32,000 pounds. The blowout 
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pressure, would be calculated over an 
area defined by the outside diameter 
of the pipe, and would be equal to 
10,000 pounds. Frictional force de- 
veloped due to moving weight of pip- 
ing, insulation, and liquid, for a length 
of 150 feet, at 0.3 coefficient of fric- 
tion, would be about 10,000 pounds. 
The total force on the end anchors 
would be 82,000 pounds. 

If the piping is above ground, a 
substantial structure is required to 
resist direct such magni- 
tudes, Frequently recourse is made to 
rods, 


forces of 
connecting end anchors by tie 
which are far more efficient means of 
resisting direct forces. Approximately 
two, 2%¢-inch diameter rods would 
be required, at a unit stress of 15,000 
psi. For such lengths due considera- 
tion must be given to shrinkage of 
rods when there is a drop in temper- 
tures. When rods are used end an- 
hors must be capable of resisting a 





force of 32,000 pounds, when the line 
begins to cool off 

Some of the newer type slip joints 
are designed so that packing can be 
replaced when line is in service. Such 
joints are however limited to steam 
service, and to such other types of 
vapors which will not cause deteriora- 
tion of the packing. 

For the corrugated-type expansion 
joint, the maximum travel per joint 
would be about 7 to 8 inches. Hence 
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Figure 4 


for the assumed deflection six corru- 
gated type expansion joints would be 
used, and arranged as shown in 
Figure 4b, 

The pressure tending to blow the 
joints apart must be calculated over 
the gross area of the bellows. Gen- 
erally, it may be assumed that outside 
diameter of the corrugated bellows ap- 
proximates series 15 flanges. The gross 
area would then be about 430 square 
inches, and the blowout pressure of 
86,000 pounds. In addition, there is a 
force necessary to close the bellows, 
which varies with type of joint, For 
joints used for above pressure, bel- 
lows are reinforced with rings, and 
the force per diametral inch of 600 
pounds would be conservative. The 
total force to close the joint would be 
about 10,000 pounds. In addition fric- 
tional force developed due to moving 
of 100 feet of pipe, would be 6600 
pounds, The sum of all forces on end 
anchors would be 103,000 pounds. 

The design of intermediate anchors 
and guides is a matter of judgment 
and past experience, Theoretically no 
forces would be acting on intermedi- 
ate anchors or guides, but practical 
considerations would require substan- 
tial, intermediate anchors. As a con- 
servative guide about 40 percent of 
the end anchor force should be used 
in designing intermediate anchors. 

It is apparent from study of the 


two illustrations, that cost of anchor- 
ages, and resisting structures would 
add considerably to the cost of instal- 
lations. To decrease the end reactions, 
it is customary to utilize flexible prop- 
erties of pipe, with rotational proper- 
ties of corrugated type joints, To use 
a hinged type joint it would be neces- 
sary to offset the two ends of the line 
in order to permit flexure to occur in 
the pipe. 

A typical installation would then 
be similar to the one shown in Figure 
tc. In analyzing the above case, length 
L. was determined from consideration 
of maximum permissable stress on 
the weld ell. This stress was set at or 
about the elastic limit of the steel, 
which would be approximately 28,000 
psi. In order to use this stress the line 
would have to be fully pre-strained. 

With a single hinged joint as shown 
in Figure 4c, length L was assumed to 
be 80 feet, for a pre-strain of 36.6 
inches. Corrected forces on the hinge, 
are F,==1100 pounds, F,==1300, and 
the bending moment on center line of 
16-inch ell of 89,000 foot pounds, 
which indicated a stress of 30,000 psi. 
This stress being too high, second 
trial length of about 84 feet gave a 
lower stress. The maximum angle to 
which the joint would be subjected to 
would be about 2.5°. 

To make the joint work effectively, 
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suitable guides must be located at 
points m and n, 

By adding another joint as shown 
in Figure 4d, length L can be de- 
creased to 70 feet, assuming a stress 
of 28,000 psi. on weld ell during pre- 
straining operations. The maximum 
angle for the joint would be 2.75°. 

Another use of two-hinged joints 
would be shown in Figure 4e. Two 
hinged joints are arranged in series, 
with a spool piece between them. With 
joints as shown, capacity of the sys- 
tem is dependent on flexibility of the 
joints. 

The necessary length between the 
two-hinged joints can be determined 
readily. If the capacity of the joint is 
1°, length L would be 174 feet, For 
2° length L would be 87 feet, and 58 
feet for 3° angularity. It may be pos- 
sible to design joints for angularity 
of 4° in which case the length would 
be 44 feet. 

In addition to the above major dis- 
placement, there is transverse expan- 
sion, due to offset, which must be 
provided for in bending of the longer 
run of the piping. This however is 
not a serious problem, 

It is interesting to observe, that by 
the use of hinged-type joints, the blow- 
out pressures no longer need be re- 
sisted by the end anchors. The pins 
transmit the blowout pressure across 
the bellows. The remaining forces 
on end anchors, are frictional forces 
developed when the weight of piping 
is displaced. Hence by adding two 
hinged-type joints, considerable _re- 
duction in forces on end anchors are 
possible. 

In many instances, transmission pip- 
ing may be subject to tri-axial expan- 
sions, in which cases hinged joints 
would not lend themselves readily to 
absorbing expansions in three planes. 
To overcome this difficulty, two cor- 
rugated expansion joints located in 
series with a spool piece, and tied with 
rods, can absorb reasonable amount 
of expansions. 

Joints when used in such fashion 
are somewhat limited to the amount 
of resultant travel. Thus for the case 
under consideration an expansion 
joint with about ten corrugations 
should be in a position to absorb ap- 
proximately 14 inch laterally. From 
a relationship of similar triangles, it 
is possible to approximate the length 
between the two joints, which is ap- 
proximately 100 feet. 

Although such joints have a con- 
siderable degree of tri-axial flexibility, 
when compared with hinged-type 
joints, they are not as rigid struc- 
turally. The design of brackets be- 
comes difficult under high tempera- 
tures and pressures conditions. 
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The comparative analysis indicates 
the undesirability of using expansion 
joints, either of the sleeve or corru- 
gated type for absorbing longitudinal 
expansions of long range transmission 
piping. More efficient resuits are at- 
tained by the use of hinged-type joints 
in various combinations as indicated. 

With hinged joints, the frictional 
forces against anchors are still con- 
siderable, and amount to approxi- 
mately 40,000 pounds, which have to 
be resisted at some anchor points. 
Again to decrease the magnitude of 
the frictional thrust, it is necessary to 
provide Jubricated bronze plates, hav- 
ing friction coefficient of about 10 
percent, or suitable rollers. 

The discussion would not be com- 
plete without making comparison of 
the expansion loop shown in Figure 
ld. In the comparative problem, flexi- 
bility of 16-inch long radius weld ell 
was combined with that of the pipe. 
Two ratios of critical sides were so 
selected as to give an approximate 
stress at or about the elastic limit of 
material at the time of pre-stress. Other 
ratios are possible from the ones 
shown. To get the equivalent lengths 
of distances a, or 6, ratios of a/R, or 
b/R must be multiplied by 2 feet, as 
that is the radius of weld ell. The 
comparison is shown below: 

a/R = 10, and b/R = 30, f = 28,500 

psi,, and F, = 3600 # 

a/R = 16, and b/R = 10, f = 26,500 

psi., and F, = 2230 # 

The above comparison places ex- 
pansion joints in an unfavorable light 
as compared with expansion loops. 
Practically speaking, expansions of 
large magnitude can be absorbed as 


readily by piping with considerable 
savings. Process equipment may 
attached directly to an expansion loop, 
resulting in considerable economies, 
as anchors and intermediate expansion 
bends may be eliminated. Further ex- 
pansion stresses can be eliminated 
through pre-strain, the equipment be- 
ing stress free at operating conditions. 

Another desirable characteristic of 
the expansion loop is that full metal 
thickness is used throughout its entire 
length. If expansion joints are used, 
points of weakness are present due to 
extreme thinness of bellows as com- 
pared with that of the wall on each 
side of the joint. Complete pre-strain 
of expansion joint bellows would min- 
imize stress concentration due to ex- 
pansions, 


Maintenance Considerations 


In few instances important trans- 
mission piping has been placed in 
tunnels, with suitable walk space for 
inspectors. In many industrial firms, 
trenches serve equally as well and 
provide easier accessibility to the lines, 
All sub-surface protections for trans- 
mission piping add considerably to 
initial investment and in many in- 
stances are not justified economically. 

By far and large the practice has 
been to place long-range transmis- 
sion piping slightly above ground, 
with suitable bridging for vehicular 
travel. Such installations are economi- 
cal, involving nominal concrete piers, 
and inexpensive guying arrangements. 

Overhead supports, are more expen- 
sive, since heavier foundations are re- 
quired, and suitable posts must be 
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provided. It will be found more eco- 
nomical to design such posts from 
flexibility standpoint. 

Weatherproofing such exposed lines 
becomes quite a problem, especially at 
those points were maximum deforma- 
tions occur. Flexural deformations of 
large magnitudes will generally cause 
a breakdown of weatherproofing, 
which may bring about deterioration 
of insulation. An efficient, but some- 
what expensive way is to provide seg- 
mental galvanized sheetings around 
those points which are subject to max- 
imum deformations. Conventional 
weatherproofing methods will per- 
form satisfactorily over reasonable 
periods on straight runs. 


Buried Lines 

Frequently drain lines to sump pits 
are buried in dry sand with no pro- 
visions for expansions, When such 
lines are long and hot liquids or 
vapors discharged into them, failures 
occur, either in outright damage to or 
displacement of equipment, or rup- 
ture of the line. 

Although temperature rise in buried 
lines is difficult to essablish, the fol- 
lowing rule provides a reasonable basis 
for designs of expansion loops, and 
resisting anchors, The average tem- 
perature of vapors, and the line is 
determined, and the value thus ob- 
tained multiplied by a factor of 1.15. 
Thus if the vapors are discharged at 
a temperature of 750° F., and the 
temperature of the buried line is taken 
at 70° F., then the mean temperature 
would be 410° x 1.15=— 470° F. If 
the line is 600 long between anchors, 
the total expansion would be 20 inches. 

The expansion loop shown in Figure 
Id, lends itself readily to absorbing 
expansion. The loop could be placed 
adjacent to the weakest equipment, 
and housed in an inexpensively built 
brick wall trench, with suitable trench 
covering. Since the floor would be 
sand, no provisions for drainage 
would be required, other than that of 
the natural run-off to handle nominal 
rains, 

In al] such secondary lines, operat- 
ing periodically during a normal pro- 
cess run, increased unit stresses should 
be used. Values up to the yield point 
strength of materials can be adopted 
in the designs of expansion loops. 

Design of concrete anchors is based 
on judgment and past experience. If 
the lines are buried completely in 
sand, compaction will occur 





loose 


over a period of time, and the co- 
efficient of friction should not be used 
less than 0.4. The force necessary to 
overcome friction of the sand, against 
the steel pipe, would then be the 
normal weight of the pipe, plus the 
contained liquid, or a coefficient of 
friction of 0.40, For 600 feet of 
schedule-40 pipe carrying vapors, the 
force necessary to overcome friction 
of the sand would be 18,000 pounds, 


If the anchor is buried in soil, 
which would be the normal installa- 
tion, passive resistance of the earth 
can be utilized to excellent advantage. 
Either Coulomb’s or Rankine’s theories 
or soil pressures can be used. Thus 
if the depth of the footing is A feet 
below ground, the passive resistance 
of the soil would be expressed as 
follows: 


1+ sin¢@ 


1— sin¢ () 


De wh 
where pp is the passive resistance in 
pounds per square foot; 

@ is the angle of internal friction of the 
soil, or conveniently may be taken as 
the angle of the natural repose of the 

This can readily be measured, 
by determining the slope of the heaped 
sand. An average value of ¢ is about 
35 
is the weight of the material in pounds 
per cubic foot assuming the material is 
not saturated. This value for most na 
tural sand or soils is about 100 pounds 
per cubic foot 
The above equation can be expressed 

as follows: 


soil 


Dp = 350h (2) 

Equation (2) expresses the aver- 
age ultimate value of passive resist- 
ance. In order to apply this to the 
design of an anchor, assume the total 
end thrust is 22,000 pounds, and that 
no moments need be resisted by the 
anchor, The center line of the buried 
pipe is 3 feet 3 inches below grade. 


Assuming a reasonable clearance of 
six inches between pipe and concrete, 
and estimating the depth of the con- 
crete block at three feet, the height 
to the center of pressure would be 5 
feet. At that depth, the passive resist- 
ance of the soil would be 1750 pounds 
per square foot, ultimate. Minimum 
area of the block would be 22,000 - 
1750 == 12.6 square feet. Assuming a 
factor of safety of 1.5, the gross area 
would be 19.0 square feet. A block 
whose face is 6 feet 3 inches wide, 
and 3 feet deep, and approximately 
3 feet long would nearly satisfy re- 
quirements for stability. Additional 
frictional resistance between block 
and soil, add to stability against slid- 


* x x 


ing. Resistance against overturning is 
provided by the overburden. 

Although passive resistance of soil 
is considerable, its value at surface 
of the ground is not too great to be 
relied upon. As frequently happens, 
the soil in front of the anchor may be 
excavated at some future remodeling 
program of the plant. Leaving only 
frictional resistance between block of 
concrete and soil to resist direct 
thrusts. For situations of this type, 
either massive anchors must be pro- 
vided for, or the direct forces car- 
ried by some other manner, 

Branch Piping 

Branch piping to and from long 
distance transmission piping require 
more than passing consideration, As 
an illustrative example consider a 
10-inch, schedule-80 pipe connected at 
a point 400 feet from the fixed anchor. 
Over that distance, the main header 
will expand 24.1 inches, and will 
carry the junction point of the ten- 
inch through the same distance. In 
addition, the ten-inch header will have 
its own expansions which must be ab- 
sorbed. It is obvious that such expan- 
sions, if not provided for, will cause 
failure. 

One efficient way to handle expan- 
sions of such magnitudes is to use the 
shape shown in Figure Id, with the 
expansion part of the loop, at the 
other end of the junction point. The 
straight segment L, can be used 
to absorb expansions of the longi- 
tudinal run of the main header, while 
the expansion of the ten inch line can 
be conveniently handled by the ex- 
pansion loop. Of course other shapes 
similar to those shown in Figure 1, 
can absorb expansions; however, they 
are not as efficient as the one just 
described. 

Conclusions 

Practically speaking, expansion 
joints are not necessary to absorb ex- 
pansions of considerable magnitudes. 
It is possible to utilize the flexible 
properties of weld ells, and bends, in 
conjunction with straight runs, and 
produce efficient and economic piping 
layouts, which will give trouble-free 
performance. In those instances where 
pressure drop is extremely important, 
and pipes are so large in diameter 
which would make flexure too diffi- 
cult, expansion joints would be the 
solution for absorbing expansions. 
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Economics of Petroleum Coking for 
Catalytic Cracking Feed Preparation 


J. W. JEWELL, JR. and J. P. CONNOR 
The M. W. Kellogg Company 


XPERIENCE has demonstrated 

EK that the most valid and illumi- 

MMB nating economic comparisons 
of competing petroleum processes re- 
sult when the comparison is predicated 
upon a complete refinery operation and 
includes an analysis of the entire opera- 
tion as opposed to commencing with an 
intermediate oil stream, as a feed stock, 
and attempting to evaluate unfinished 
products from the process in question. 
Accordingly, a typical refinery process- 
ing scheme, as illustrated in the at- 
tached schematic flow diagram (Figure 
1), has been selected as the basis for an 
economic comparison. 

This hypothetical refinery presently 
includes crude topping, straight run 
fractionation, combination thermal 
cracking and naphtha reforming, and 
catalytic polymerization. The problem 
is to add catalytic cracking and, pri- 
marily, to select the proper type of feed 
preparation for the cat cracking unit. 
Since we are principally interested in 
assaying delayed coking in this pres- 
entation, the attached Table | is in- 
cluded in order to define the delayed 
coking process and, in general, to de- 
scribe the meaning of the feed prepara- 
tion step. In principle, the coking proc- 
ess removes the heavy asphaltic mate- 
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rial in reduced crude by converting it 
to solid coke, under controlled condi- 


Table 1 
Economics of Catalytic Cracking Feed 
Preperation. 


Typical Delayed Coking Yields, Utilities and Direct 
Operating Cost 


Yields 


24.0 Volume Percent 
Kansas reduced crude 


Fresh Feed 


API 
Con. Carb. Weight ey 10.6 
Viscosity SUS@210 °F 140 


Thruput Ratio 1.0! 
Coke— Weight Percent 18.6 
Dry Gas eight Percent 76 
100 Percent Cs Gasoline— Volume 

22.8 


Percent 
Gas Oil—-Volume Percent 60.3 


' Single pass 
2 Heavy gas oil recycle 50 pereent on feed 


Utilities and Direct Operating Cost 
Mid-Continent Area 


10,000 bpsd. Single Pass Delayed Coker 
24.0 Volume Percent Konsas Reduced Crude 


Cents per 
Utilities Barrel 





Labor and supervision, Men/Shift 53° 

Puel-MM Btu./per Hour 60.2 
Steam— Pounds /Hour (Average) 18,600 
Cooling Water gpm 3,480 
Power— kw 250 
Maintenance 


Total Direct Operating Cost 


*3 men per shift plus 4: men 16 hours per deo on 1s deeohing 
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Figure 1. Economics of Catalytic Cracking Feed 
Preparation Schematic Flow Diagram. 


DELAYED COKING is one of 
four conventional processes. 
employed in petroleum refin- 
ing to produce feed stock. 
from reduced crude, for cat- 
alytic cracking. Vacuum flash- 
ing. visbreaking, propane de- 
carbonizing and, occasionally, 
combinations of several make 
up the balance of the field. 
It is the purpose of this paper 
to evaluate delayed coking 
relative to each of these par- 
allel and competing processes. 
Original presentation was be- 
fore an Oklahoma State Meet- 
ing of | the American Institute of 
Chemical Engineers at Tulsa 
in October. 


tions, and in a location from which it 
can be removed without interrupting 
the continuity of the process. Included 
as Table | are typical single pass and 
recycle coking yields and utility and 
man-power requirements for a single 
pass delayed coker charging 10,000 
bpsd. of Kansas reduced crude. These 
items plus maintenance have been 
evaluated against a typical Mid-Conti- 
nent price structure in order to provide 
an approximate picture of the operat- 
ing economics of the process itself, As 
a matter of interest, stream efficiencies 
in excess of 90 percent have been real- 
ized for delayed cokers for periods ex- 
ceeding a year. The competing feed 
preparation processes differ chiefly in 
that they yield a liquid bottoms stream 
containing the asphaltic material and 
produce more or less gas oil feed stock 
depending upon the extent of associ- 
ated cracking and/or fractionation. 

There remains to present and analyze 
the results of placing, successively, each 
of the four feed preparation steps in 
the otherwise fixed processing sequence 
previously outlined. The conditions un- 
der which this comparison has been 
made are presented in Table 2. In each 
case the crude oil has been completely 
processed (excepting product treating ) , 
in accordance with the following as- 
sumptions with respect to processing 
equipment. 

1) Crude Topping 
cases, 

2) Feed Preparation—same bpsd. 
of reduced crude in all cases, 

3) Fluid Catalytic Cracking—same 
total throughput and coke burning ca- 
pacity in all cases—conversion varies 
with available fresh feed. 

4) Thermal Cracking of Catalytic 
Cycle Oil—varies with the conversion 
on the catalytic cracker and the fuel oil 


same in all 
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Figure 2. Economics of Catalytic Cracking Feed Preparation, Coke Valve 
vs. Net Increment Credits over Case | @ Constant Fuel Oil Value of 
$ 


1.70 per Barrel 


cutting stock requirement. ( apacily as- 
sumed available for the required range 
of feed stock. 

5) Thermal Reforming 
eration in all cases. Octane variation is 
taken care of by varying tel. content of 


same Op- 


gasoline. 

6) Catalytic 
pacity assumed available in each case 
for the polymer yield from constant 


Polymerization ca- 


percent recovery of propanes and bu- 


tanes. 

The over-all 
prepared on an incremental basis away 
from delayed coking as a base. Table 2 
presents an over-all economic summary 
of the four cases and indicates the rela- 
tive economic advantages of the various 
feed preparation steps, both in terms of 
incremental net earnings and incremen- 


economics have been 
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Feed Prep. Process 
Crude bpsd 
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tal net credit less the incremental in- 
vestments after five years away from 
delayed coking as a base. 

To illustrate the importance of the 
product price structure, we have pre- 
pared Figures 2 and 3 relating incre- 
mental net earnings to varying fuel oil 
values when the price of coke is con- 
stant and varying coke value when the 
price of fuel oil is constant. The ranges 
of fuel oil and coke prices are repre- 
sentative of the Mid-Continent markets 
over the past five years. Figures 4 and 5 
relate the varying price structure to the 
incremental net earnings of each proc- 
ess over a five-year period less the in- 
cremental investment requirement. 

The foregoing summaries and figures 
indicate, in general, that the delayed 
coking process enjoys superior earning 
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Figure 3. Economics of Catalytic Cracking Feed Preparation, Fuel Oil 
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power in a soft fuel oil market or a 
good coke market. The distinctly greater 
investment requirement for coking 
throws the indicated advantage to the 
less expensive processes under market 
conditions as represented by the basic 
price structure. 

The validity of this type of compari- 
son depends to a large extent upon 
basic assumptions surrounding the cal- 
culations, In making such an analysis 
for a particular refinery, it would be 
impossible to overlook the effect of 
each process upon the refinery steam 
and water balances, the intermediate 
and product tankage capacities, and the 
ability of the refiner to market the 
ranges of production encompassed in 
the four cases. In many cases one or 
more of these considerations impose 
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m1 IV 
Propane Decarb. Visbreaking 
36,100 36.100 
20 2.0 

Ll 16 
Vol. 
Percent 
On Crude 


Vol. 
Percent 
On Crude 


BPCD $/CD 





413 4,921 
4.62 14,765 
3.78 453 
3A 3,600 
No. 2 Furnace (il s47 2,616 
Puel Oi 1.70 1,965 
Puel Gas (FO. E Lo 2.943 
Coke /Ton 5.00 248 

T/CD 


Premium (Gasoline 
Regular Gasoh ne 
Kerosine 


Range (hi 


Total Credite 
Inerement Credits above Case | 
Increment Debits over Case | 
Net Increment Credits over Case | 
Increment Investment over Case | Dollars 
Increment Credit After 5 Years Leas lnere 
ment Investment Dollars 


6.2 
Wt. Percent 


4,586 140 
13,792 
653 
3,600 
2,616 
5,078 
2,293 


23,768 
68,214 
2,468 
13,248 
9,078 
3,341 
2,649 


1474 
124,240 


483,000 


4,816 
4.447 

653 
3,600 
2.616 6 a0 
43m 2 


4,698 43 
14,083 43.0 

653 2.0 
3,600 11.0 


22,691 


44 
71 


1,137 
500,000 750,000 


2,570,000 430,000 
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limitations which dictate choice despite 
relative economic desirability and in 
any event the magnitude of the outside 
facilities problem is potentially great 
enough to completely alter the general 
conclusions reached in the basic analy- 
ses which we have presented. 

For many years the delayed coking 
process has been regurded with disfavor 
by many refiners, due largely to its in- 
termittent type of operation, its dirty 
and tedious coke removal and handling 
problems, and its relatively high invest- 
ment and operating costs, On the other 
hand, when the supply of residual fuel 
oil has exceeded the demand, coking 
has provided the only complete relief 
from the necessity of reducing crude 
runs or building expensive storage ca- 
pacity. This flexibility, coupled with its 
high earning power in the presence of 
a good and stable coke market has 
proved to be a profitable combination 
for many refiners. The quality of coker 
gas oil as a feed stock for catalytic 
cracking has been thought by many to 
be inferior to the product made by the 
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Figure 4. Economics 
of Catalytic Cracking 
Feed Preparation, 
Coke Value vs. Net 
Increment Credit 
after Five Years Less 
Increment Investment 
over Case !. Fuel Oil 
Constant at $1.70 per 
Barrel. 
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residual fuel, and yet not be dependent 
for its economic justification upon the 
market conditions of either residual 
product, is the aim of current develop- 
ment work in the field of petroleum 
coking. Since all of the major disadvan- 
tages of conventional delayed coking 
are associated with the coke removal 
and handling equipment, the principal 
efforts of development work (presently 
in the pilot or semi-commercial plant 
stages) are directed toward the simul- 
taneous production and removal of 
coke in a system analogous to fluid 
catalytic cracking. It is anticipated that 
success in perfecting such a system will 
not only remove much of the operating 
prejudice against coking but also ma- 
terially improve its economic attractive- 
ness in terms of reduced capital and 
operating costs. The distinct possibility 
of improved operating flexibility both 
with respect to the range of feed stocks 
which may be coked, and reduction of 
the extent of cracking associated with 
coking, also provide incentive for the 
development of a more attractive cok- 
ing process, The presence of an appar- 
ently unlimited market for petroleum 
coke, at some price, and the probability 
of fuel oil continuing to be a local or 
periodic problem, indicate that a cok- 
ing process will continue to have a 
place in petroleum processing for years 
to come. 





Figure 5. Economics 


other feed preparation processes, It is 
our opinion that, as in other feed prepa- 
ration methods, the feed stock and type 
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Columns C, and C, of the 6000-ton-per-day 
Distillation Plant, Shell Haven, Essex, Plant. 


i \ VAST refinery building program 


forms an essential element in the post 
war economy and industrial recovery of 
Europe. Embodied in it is the expansion 
of refinery capacity in the United King 
dom from 18.5 million to 145 million 
barrels over the years 1947 to 1953 
The new plant at Shell Haven, Essex, 
refinery came on stream in November, 
1950, six weeks ahead of schedule. It 
is already manufacturing petrol and 
other products at an annual rate of 1) 
million barrels. Production at the mo 
ment is confined to one distillation unit 
and ancillary facilities. The full refinery, 
scheduled for completion by 1952, will! 
have an output capacity exceeding 15 
million barrels a year 
Shell Haven is the second of Shell's 
two new postwar refineries to come on 
stream. The Stanlow refinery in Che 
shire is already accounting for morc 
than 7% million barrels of petroleum 
products annually and when these two 
projects are completed in 1952 Shell's 
refinery capacity in the United King 
dom will, with the addition of the 11 
million barrels a year installation at 
Heysham, Lancs, exceed 48 million 
annually —the largest output of any 
e e refinery operator in that country. Capa 
New Refinery in Operation renege fp capa saat gio ye 
lion barrels at Shell Haven and 7 mil 
lion at Stanlow at the end of the war 
At Shell Haven, Essex rhe capital cost of the works planned 
at Shell Haven will be some $34 mil 
lions 
ad AST eee Middle East crude vils, Kuwait and 
V. S. SWAMINATHAN 2nao others, are brought to Shell Haven by 
tanker 
The first Shell Haven distillation plant 
processes a designed intake of some 
45,000 barrels per day of Middle East 
crude. Notable features of this plant 


Further Construction at Shell Haven. Gasoline Doctor Treating Plant is shown 








embrace a high degree of control by 
instrumentation, and the almost com 
plete use of electrically driven pumping 
units 

Concurrent construction of a doctor 
treating plant is calculated to provide 
facilities for treating about 11,000 bar 
rels per day of straight-run gasolin 
from the distilling unit. Also included 
in the primary stage of the refinery pro 
gram is the installation of facilities for 
tel. blending of gasoline to the desired 
octane rating. Subsequent additional reé 
fining plant includes a reforming unit, 
which is due to be in full operation by 
May, 1951. It will process approximately 
10,000 barrels per day of naphtha or 
light gas oil, and will be followed by 
the installation of a feed preparation 
plant with a capacity of some 17,000 
barrels per day for the production of 
bitumen stock to be handled by th 
existing Shell refinery 

Erection and supervision of process 
units and general mechanical utility 
services is by Foster Wheeler, Ltd., and 
The Lummus Co., Ltd 

Boiler equipment has been installed 
by Babcock & Wilcox, and the extensive 
civil engineering works are being car 
ried out by John Mowlem & Company, 
London. Consulting civil engineers ar 


Maunsell, Posford & Pavry of London 


Vacuum Columns C, (center), C 
(right) and C, (left) Belonging to 


UNIT Designed By Erection Supervision By the Shell Haven Distillation Plont. 


Heaters for 44,500 berrel distillation unit, feed prepara 
tion unit and reformer Lummus Company (U. 8. A Lummus Company, Ltd 

44,500 berrel distillation urit Shell in conjunction with N. V 
Comprimo (Holland Foster Wheeler, 

Feed preparation unit oo B.A Lummus Compeny, Ltd Tankage is being erected by Whessoe 

Reformer Universal Oil Products and Lummus ’ 
Company (U 8. A Lummus Company, Ltd Ltd 

Doctor treater Lummus Company (U.S. A Lummus Company, Ltd 

Water tresting plant Permutit Permutit Company, Ltd. Of the total of 600 acres of the refin 


site about 250 acres have been ac 


A View of the Reforming Unit with Foundations Prepared for Heaters No. | and 2. The distillation 
plant can be seen in background 
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facilitate 


scheme at Shell Haven is 


Table 1 
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operating, has an 


ively developed miles of road Production 


ways were laid to transport of shown in 


materials to the various widely dispersed The original Haven refinery, 


cations, and several thousand of 16 still 


nch by 
foundations of the 


ast (Kuwait) 


annual 
Until 
had been treating crude 


capacity 
recently it 
Vene 


lubricants 


50-foot piles driven to support of 6 million barrels 


Middle 
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treating plant giving 55-60 octane 
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tel. blending in 
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Distillation Plant Construction, Shell Haven 
Photo wos made about a year ago 
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Intake Ducting, Shell Haven Plont. 


and asphalt products Now it can oper- 
ate on feed stocks from the new distilla 
For the 


cants, however, it will still be necessary 


tion unit production of lubri- 


to import a limited Vene 


zuelan 


tonnage of 
crude 

Group instrument panels permit re- 
mote control of all the processes by a 
very small number of men, although for 
staff is 


personnel 


large 
the total 


mamtenance purposes a 


deemed - necessary, 
being 2200. 

An elaborate complex of treating 
equipment, settling tanks, pumps, lines, 
etc. had been installed to ensure ade 
quate supplies of conditioned water to 


the boilers and other services 
above 


Based on operation of the 


plants, an aggregate of nearly 3 million 
barrels of tankage is being arranged on 
tank 


incoming 


the refinery site and in adjacent 


farms for the handling of 
crude, plant feed service, blending and 
New 100, 


crude oil 


storage of finished products 
000-barrel 
tanks are scheduled for completion by 
November, 1951 


storage capacity 


Construction of refinery administra 
tive, operational laboratories, and eng 
offices, 


facilities, is now virtually complete 


neering together with canteen 


Ex- 


tensive storehouses, machine shops, and 


auto repair shops are im operation 


On a site of 20 acres adjoining the 


refinery plans have been approved for 


the initial construction of a new estate 


of 140 houses to accommodate the per 


manent refinery operating personnel 





Measurement of minute oil samples for labora- 
tory analysis. 





DURING THE past 20 years. 
many laborious chemical 
analysis procedures have 
been replaced by the devel- 
opment of rapid spectroscopic 
and electronic techniques. It 
was during this period that 
such relatively complex anal- 
yzers as mass spectrometers, 
infrared and ultraviolet spec- 
torphotometers, emission 
spectrographs, X-ray photom- 
eters and electron micro- 
scopes were designed, built 
and placed in operation as re- 
liable analytical tools. These 
instruments are employed in 
both research and routine 
laboratories in which detailed 
information is made available 
relatively quickly on diverse 
and complicated samples. It 
has been more recently, dur- 
ing the past two to four years. 
that efforts have been di- 
rected intensively toward fur- 
ther simplification of analyti- 
cal work by elimination of the 
necessity of submitting proc- 
ess samples to laboratories. 
Instead, the present trend is 
directed at placing analytical 
tools in plant control rooms 
so that process operating va- 
riables can be followed more 
closely and corrected more 
quickly than is possible on a 
sample -to-laboratory basis. 
Original presentation was at 
the Fifth Annual Symposium 
on Instrumentation for the 
Process Industries, Texas 
A. & M. College, October, 1950. 


N THE development of instru- 
ments for plant service particu- 
lar attention has been given to 
rugged construction and dependability 
of operation under severe atmospheric 
temperature and humidity conditions, 
as well as safety features. Instrument 
developments, some of which have 


been tested satisfactorily and others 
for which tests are under way at pres- 
ent, include the nondispersion infrared 
analyzer, the dielectric constant meter, 
the densitometer (or gravitometer), the 
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Future Holds Great Promise 
For Continuous Analyzers 


B. W. THOMAS, Humble Oil & Refining Company, Baytown, Texas 


refractometer, and the viscometer. It is 
the purpose of this presentation to dis- 
cuss the operating principles of a few 
of these instruments and describe sev- 
eral applications that have been made 
to date. 


Infrared Analyzers 

There are several different models 
of nondispersion continuous infrered 
analyzers but in general the operating 
principles of these instruments are 
somewhat similar. In the absence of 
prisms for dispersing the light, use is 
made of the entire infrared energy 
region between 2 and 14 microns and 
measurements for individual com- 
pounds in fairly simple mixtures are 
based on spectral differences between 
the component desired and the other 
materials in the mixture, It is common 
practice in nondispersion infrared in- 
struments to employ a sample cell, a 
filter cell, a compensator cell, and an 
interference cell in sensitizing the in- 
strument to one component and de- 
sensitizing its response to all other 
components in the mixture. The filter 
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and compensator cell are arranged for 
absorption of light in opposite paths of 
the double beam instruments whereas 
materials in the sample end interfer- 
ence cells absorb light from both 
beams. The material employed as win- 
dows for these optical cells of the ana- 
lyzer may be sodium chloride, calcium 
chloride, silver chloride, or in special 
cases quartz, Sodium chloride windows 
offer the least resistance to passage of 
infrared energy but the high suscepti- 
bility of sodium chloride to moisture 
limits the use of this material for cell 
windows, 

In sensitizing an infrared analyzer 
to a particular analysis it is customary 
to place the sample component for 
which a measurement is desired in the 
filter cell and the sample components 
other than that for which a measure- 
ment is to be made are placed in the 
compensator cell. Mixtures of nitrogen 
and background gases are placed in 
the interference cell. Although some 
theoretical computations have been 
made for sensitization of the infrared 
analyzers, for the most part this work 
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is largely performed on a trial and 
error basis. 

There are two general types of in- 
frared nondispersion analyzer receiv- 
ers. One employs either a bolometer 
or thermopile in which the measure 
ment depends upon a change in tem- 
perature produced by energy trans- 
mitted by the sample and sensitizing 
gases, In the other instrument, the two 
beams of energy after passing through 
the sample and sensitizing gases are 
caused to fall on opposite sides of a 
cell which is divided into two compart- 
ments by a very thin diaphragm. A 
low cycle interruptor causes the two 
beams of energy to reach the receiving 
cells in opposite phase such that the 
diaphragm is caused to vibrate accord- 
ing to the amount of energy difference 
between two beams. 

Some of the more common applica- 
tions of the infrared analyzer are the 
measurement of carbon dioxide in air, 
monoxide in flue 

instruments have 


gases 


carbon 
infrared 


and 


The 


been 


employed satisfactorily in the deter 


mination of ethylene in ethane and 
methane, for the measurement of iso- 
butane in normal butane and isopen- 
tane. Another application that appears 
attractive for the infrared analyzer is 
the measurement of either ethane or 
isobutane in LPG propane. Also in- 
cluded in the applications that have 
met with success to date is the deter- 
mination of isobutylene in normal bu- 
tylene and butadiene in styrene. 

Manufacturers from which infrared 
analyzers may be purchased include 
Baird Associates, Leeds & Northrup, 
Mines Safety Appliances, Applied 
Physics Corporation, and Philips, In- 
corporated. 


Densitometers 

Densitometers of several different 
design features have been placed on 
the market during the past two years 
and density measurements with accu- 
racies of two units in the fifth decimal 
place have been claimed. Three of the 
densitometers on the market employ 
the hydrometer principle, another em- 


Maintenance Operator at Work on Mass Spectrometer 


ploys a float bulb on a lever arm and 
scale mechanisms, still another em- 
ploys a differential pressure measure- 
ment. Perhaps the most sensitive den- 
sitometer employs the velocity of sound 
through a vapor phase sample as a 
measurement of density. 

In the case of hydrometer type in- 
struments, the use of an electromag- 
netic pickup is employed in each case 
for locating the exact position of the 
hydrometer bulb. In one instrument 
the hydrometer bulb is connected to 
the exterior walls of the sample system 
by means of a chain. As the density of 
the material passing through the sam- 
ple system increases, additional lengths 
of the chain are supported by the addi- 
tional buoyancy on the float bulb. For 
this instrument, sample flow rates may 
be varied from 0.1 to 0.5 gallons per 
minute without affecting recorder read- 
ing of the float position. Arrangements 
can be made whereby liquid sample 
streams under pressures up to 500 
pounds may be passed through this in- 
strument which employs a stainless 
steel tube for housing of the float. The 
densitometer employing a constant 
volume sample bulb attached to a 
lever arm and scale mechanism has 
been used satisfactorily for controlling 
operations in which two liquids are 
blended to a desired composition. 

The differential pressure type densi- 
tometer embodies two tubes of differ- 
ent lengths which extend down into 
the material whose density is to be 
measured. As air or water is bubbled 
through these pipes which extend to 
different levels their differential pres- 
sure requirements are a direct func- 
tion of the density of the material 
under test. This densitometer has found 
use in mixtures containing solid parti- 
cles in suspension or in mixtures for 
which flow characteristics would be 
difficult to control. 

Some of the successful applications 
in which continuous density recording 
mechanisms have been used include 
the measurement and control of buta- 
diene-styrene ratios in synthetic rubber 
plants. Reaction rates or per cent con- 
version of hydrocarbon to latex rub- 
ber have been measured by the differ- 
ential pressure type densitometer, and 
liquid level interface controls have 
made use of the floating bulb type 
densitometer. Continuous recording 
densitometers have been employed in 
the measurement and control of hydro- 
carbon-water ratios in which 30 to 40 
percent hydrocarbons form a homoge- 
neous emulsion with the water. They 
may be used in indicating and possibly 
for controlling the extract-raffinate in- 
terface in phenol extraction towers by 
sampling the tower alternately above 
and below the interface level. 
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Spectrometer. 


Some of the sources from which con- 
tinuous recording densitometers may 
be purchased include Precision Ther- 
mometer & Instrument Company, 
American Recording Chart Company, 
Leeds & Northrup, Fischer Governor, 
and The Poole Instrument Company. 


Dielectric Constant Meters 

The dielectric property of organic 
materials is an important and easily 
measured physical characteristic that 
has had limited attention, Its 
utility in measuring certain singie 
components or multicomponent types 
in admixture with other known types 
of compounds may even surpass the 
value of knowledge gained from such 
well-established measurements as boil- 
ing points, density, or refractive index. 
For certain paraffinic type hydrocar- 
bons there appears to be a rule-of- 
thumb correlation between dielectric 
property and the square of the refrac- 
tive index. Olefinic type hydrocarbons 
exhibit higher dielectric properties 
than do paraffins, and aromatic type 
compounds possess still greater dielec- 
tric constant values. In general, the 
dielectric property of oxygenated com- 
pounds are considerably higher than 
this property. for hydrocarbons. This 
is especially true for a material such 
as water which exhibits a dielectric 
constant value of 80 in comparison to 
a dielectric constant value of around 
2.2, in general, for petroleum products. 
It should be mentioned, however, that 
the dielectric constant properties of 
two materials in admixture do not nec- 
essarily add linearly. This non-linear- 
ity condition is known to exist for mix- 
tures of alcohol in gasolines, and the 


only 
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same would be expected to be true for 
water in hydrocarbons. 

The dielectric constant property of 
all materials is measured relative to 
the dielectric constant value of unity 
for air. Dielectric constant is itself 
defined as the ratio of capacitance for 
a fixed condenser, filled first with the 
material under question and then with 
air, Since the capacitance of a con- 
denser can be measured electrically by 
application of high frequency alternat- 
ing circuits, it lends itself quite well to 
continuous recording of dielectric con- 
stant, Electrical condensers of the rod 
and cylinder type can be arranged for 
the continuous flow of liquid samples 
under pressures of several atmospheres. 
If a straight dielectric constant meas- 
urement is desired, it may be obtained 
simply by balancing the oscillating 
circuit before and after addition of the 
material under question. 

In a continuous measuring dielectric 
constant meter the sample under test is 
passed continuously through a con- 
denser element which forms a part of 
an oscillating circuit. As the dielectric 
constant or percent composition of one 
component of this material changes, 
the oscillating frequency changes cor- 
respondingly. Rather than attempt to 
measure the small frequency change 
in a high frequency oscillator, it is 
customary to pass the output fre- 
quency of this variable oscillator to- 
gether with the output frequency of a 
constant frequency oscillator into a 
mixing frequency ascillator in such a 
manner that the difference in frequency 
is made available to a frequency meter 
and a recorder. In this type of instru- 
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ment, smal] changes in sample compo- 
sition (dielectric constant) can be 
measured and recorded in a highly 
satisfactory manner. In another type 
of dielectric constant meter, two con- 
densers are contained in a single os- 
cillating circuit. One is employed for 
the material under test, whereas the 
other forms a part of a recording 
bridge system. As the dielectric con- 
stant of the material under test changes, 
the vibration frequency of the circuit 
changes correspondingly, In order to 
nullify this effect, the condenser in the 
recording element is turned in the op- 
posite direction automatically and a 
trace of this motion appears on the 
recorder chart. By calibrating these 
systems with samples of known com- 
positions, it is possible to employ 
them to read directly in terms of the 
component for which an analysis is 
desired. 

Some of the applications to which 
dielectric constant meters have been 
applied include water, alcohol, or phe- 
nol in hydrocarbons. The dielectric 
property has been employed in a con- 
tinuous manner for thickness measure- 
ment of paper and fibers of various 
types. Based on limited literature data 
the dielectric property may be em- 
ployed for measurement of paraffins 
in naphthenes, or aromatics in other 
types of hydrocarbons. In these appli- 
cations, particular care must be exer- 
cised in maintaining relatively con- 
stant distribution of background com- 
ponents, 

Sources from which dielectric con- 
stant meters may be obtained include 
The Foxboro Company and Oi] well- 
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Water Locating ¢ ompany for continu- 
ous analysis instruments, and Yellow 
Spring Instrument Company for a spot 
sample type dielectric constant meter. 


Refractometers 


Refractive index is a well-established 
physical property, values for which 


may be found in the literature for 
most pure compounds, This property 
is the ratio of light velocities in air 
and in the material 
Since the differences in the velocity of 
light in the two materials is propor 
tional to the refraction or bending of 
light at the two surface interfaces. the 
latter is commonly used as a measure 
of the refractive index, Refractive in- 
dex also is related to the 
with which light is reflected from the 
interface of two materials. Thus, either 


under question 


intensity 


transmission or reflection type instru- 
ments may be employed in the meas- 
urement of refractive index. Transmis- 
sion type refractometers are employed 
satisfactorily in the measurement of 
transparent liquids or solids, but +e- 
flection refractometers are re 
quired for the measurement of refrat 


type 
tive index for semi-transparent mate 
rials. During World War II. effort was 
directed toward the development of a 
continuous refractometer of the trans 
mission type, and since the war a re- 
flection type refractometer has been 
developed 

In the continuous transmission type 
refractometer, the sample flows through 
a wedge-shaped compartment, one side 


of which is a glass prism. Light from 


a suitable source, usually a sodium 
are, enters through the sample com- 
partment window and passes along the 
sample-prism interface, Some of the 
light is refracted along the interface, 
passes through the glass prism to form 
the familiar light-dark interface on a 
visible scale as well as on a narrow 
slit mounted in front of a movable 
multiplier phototube. Arrangements 
are provided whereby the phototube 
assembly is caused to move up or down 
in accordance with the light-dark in- 
terface and an associated pen and lever 
mechanism affords a permanent record 
of variations in refractive index. 

In the reflection type instrument, the 
intensity of reflected white light as re- 
ceived by a photoelectric cell serves as 
a measure of the refractive index. 
Since the light is not required to pass 
through the medium under test, a 
prism mounted in the side of a flow 
line affords a simple method of meas- 
urement of refractive index for either 
transparent or opaque materials, Also 
since changes in refractivity are read- 
ily converted in the reflection type re- 
fractometer into a change in electrical 
current or potential, standard record- 
ers and/or controllers are easily 
adapted to the measurement. The phe- 
nomenon of internal reflection upon 
which this refractometer is based may 
be employed also for control of liquid 
level. 

Applications for which refractive in- 
dex instruments have been employed 
include vinyl and vinylidene chlorides, 
styrene in ethylbenzene and butadiene, 
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naphthenes in paraffins, aromatics in 
both paraffins and naphthenes, indi- 
vidual components in binary mixtures 
of hydrocarbons. Reflection type re- 
fractometers have been used to deter- 
mine percent conversion in GRS latex 
polymerization plants. Benzene concen- 
trations in butyl alcohol solutions have 
been measured. 

Manufacturers who have done con- 
siderable developmental work on re- 
fractometers include Shell Develop- 
ment Company, Applied Physics 
Corporation, Precision Scientific Com- 
pany, The Dow Chemical Company, 
and the Mellon Institute of Research 
through the Office of Rubber Reserve. 


Conclusion 

In conclusion, it is considered fitting 
to mention some of the problems en- 
countered in the development and in 
the application of continuous analysis 
instruments, Both instrument develop- 
ments and process applications of con- 
tinuous analysis techniques have been 
limited somewhat by the fact that in- 
dustrial uses often are associated with 
confidential stream compositions and 
or process operating variables. Usu- 
ally, it is difficult and awkward and at 
times it is impossible for the industry 
research man to discuss plant applica- 
tions. with sufficient freedom that an 
instrument engineer can design and 
build the machine required for a spe- 
cific purpose. In some instances the in- 
strument manufacturer does not know 
what is needed and the application en- 
gineer does not kiow what can be 
made available in t e form of finished 
tools for continuous analysis. Without 
some knowledge of potential future ap- 
plications as well as specific present 
applications the instrument manufac- 
turer hesitates to enter expensive de- 
sign and developmental programs for 
new instruments. This situation is espe- 
cially true for non-dispersion type in- 
frared analyzers. Nevertheless, there 
are some five or six different manufac- 
turers actively enaged in building, re- 
designing and/or improving this con- 
tinuous analysis instrument. Instrument 
manufacturers are to be commended 
on their farsightedness in this respect. 

In my opinien, the surface has only 
been scratched in applying continuous 
recorder-controller analyzers to indus- 
trial processes. In the next five to ten 
years we are likely to see such expan- 
sions and developments in the fields of 
infrared, ultraviolet, mass, emission. 
Raman and microwave spectroscopy, 
plus densitometers, refractometers, vis- 
cometers, dielectrometers and conduc- 
tometers that complex industrial units 
will be operated primarily by rapid 
on-the-job product quality analyzers 
rather than by often delayed analytical 
laboratory tests, ; 
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Accelerated Aging 
Test Limitations 


C. A. DUVAL 


Technical Department, Refining Division 
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tests for evalu- 
| ating oil stability are based 
d 4 —s . 
on the fallacious hypothesis 
that al] chemical reactions are evenly 
accelerated by raising the severity of 
testing conditions.’ These conditions 
may include application of elevated 
temperatures, exposure to light of 
various wave-lengths, use of high oxy- 
gen concentrations, presence of metals 
or other catalysts and similar expedi- 
ents for speeding up the aging process. 
The number of tests proposed includ- 
ing their modifications is almost un- 
limited which is, by itself, an indica- 
tion of their doubtful practical value 
for most purposes, 


ABORATORY 


Deterioration of oils is normally 
measured by discoloration, formation 
of sediment or development of acidity. 
These may be measured directly or 
indirectly by following changes in 


Table 1. 
Effect of Temperature on Stability of 
Various Oils. 
(Numerals indicate rank besed on stability) 


SEDIMENT COLOR 
100° F. 212° F. 100° F. 212° F. 


OU A 
Oi B 
on ¢ 
ou D 
OU E 
OU F 


Samples held in vented bottles for two 
and 24 hours at 212 


Note: 
months at 100° F 


Table 2, 
Effect of Temperature on Stability of Oil 
Containing Various Additives. 
(Numerals indicate rank based on stability) 


SEDIMENT COLOR 
100° F. 212° F. 100° F. 212° F. 


Oil+ Additive A 
Oil+No Additive 
Oil+ Additive B 
Oil+ Additive 
Oil+ Additive D 


Note: Samples held in vented bottles for four 
months at 100° F. and 24 hours at 212° F. 
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PETROLEUM products re- 
leased to the market must 
possess sufficient stability to 
prevent rapid deterioration in 
storage or in service. Determi- 
nation of this important oil 
property under conditions en- 
countered in actual practice 
is seldom possible on account 
of time, expense and other 
factors. The problem achieves 
still greater importance in car- 
rying out development work 
which would be delayed be- 
yond reasonable limits if the 
results of testing were un- 
available for months, years, 
and in some instances even 
decades. The use of acceler- 
ated aging tests becomes, 
therefore, an unwelcome nec- 
essity that cannot be normal- 
ly avoided. 


various properties of the oil, such as 
viscosity, corrosiveness, etc. Sediment 
might be referred to as gum in con- 
nection with light petroleum products 
or as carbon residue in case of lubri- 
cating oils. The examples presented 
in this article refer mainly to distillate 
fuel oils, but they are typical of those 
encountered with other petroleum 
products irrespective of their nature 
or composition. 


The method most frequently em- 
ployed in accelerated tests involves 
the use of elevated temperatures. In 
order to determine the accuracy of 
such methods several oils were tested 
at 100° F, and 212° F. while main- 
taining other conditions constant. The 
results of these tests are presented in 


Table 1. 


The tabulated data slow in some 
instances complete reversal of results 
obtained at 212° F. in comparison 
with those obtained at 100° F. which 
demonstrates the possibility of reach- 
ing erroneous conclusions if only the 
results of accelerated tests were avail- 
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able. For example, oil C developed 
the greatest amount of sediment at 
212° F. but was better than average 
at 100° F, 

Similar experiments were made by 
employing one type of oil containing 
different additives. Information pre- 
sented in Table 2 shows that an addi- 
tive which is effective at elevated tem- 
peratures may be inert at normal tem- 
peratures while the additive which is 
capable of protecting the oil at low 
temperatures may be of no value if 
the temperature is raised. 

All additives shown in Table 2 im- 
proved the color in comparison with 
the straight oil in the 212° F. test, but 
only two of the additives showed any 
improvement at 100° F. In the case of 
sediment the additive showing the 
greatest improvement at 212° F. ac- 
tually caused the most sediment at 
100° F, Conversely, the additive indi- 
cated to be the most detrimental by 
the 212° F. test was the only one 
showing any improvement over the 
straight oil at 100° F, 


Test Factors Important 


These data lead to the conclusion 
that the evaluation of additives by 
accelerated tests cannot be of real 
practical value unless it is confirmed 
by results obtained at low tempera- 
tures and long testing periods. This 
might be explained by the fact that 
additives ave by themselves somewhat 
unstable substances within the tem- 
perature. range wherein they are capa- 
ble of displaying their activity, Under 
accelerated conditions they may de- 
teriorate and decompose almost im- 
mediately while under very mild con- 
ditions they may be quite effective. 

Many tests involve the use of light 
2s an accelerating medium. This re- 
sults in a number of additional com- 
plications by introducing photochemi- 
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ical reactions or intermixing them 
with the thermal reactions. Photo- 
chemical reactions depend both on in- 
tensity and on the wave-length of 
light. Only that fraction of incident 
radiation which is absorbed by a sub 
stance is effective in promoting chem- 
ical changes within the substance. This 
means that darker colored oils are 
more susceptible to the photochemical 
reactions than the lighter colored oi! 

Sunlight varies in intensitv with the 
appearance of the sky, seasen of th 
year and geographical location and 
is, therefore, not a satisfactory day 
to-day standard. Ultra-violet light has 
been suggested as its substitute as well 
as incandescent light and light emitted 
by the carbon arc. Experimental work 
on light petroleum distillates shows 
that the light derived from various 
sources has a different effect on the 
oil because of spectral differences 

Samples exposed to ultra-violet light 
may show different color stability than 
those exposed to sunlight or carbon 
are. The time of exposure can be ad 
justed so as to produce the same 
results by ultra-violet light as by car 

bon are on certain types of oil, How- 
ever, the established relationship may 
fail completely if cracked stocks are 
substituted for straight-run products 
or vice-versa. Although the carbon ar« 
spectrum approximates that of sun 
light, the similarity is not sufficiently 
close to eliminate discrepancies. Be 
sides few oils are ever exposed to 
light and misleading results may be 
obtained if light stability is compared 
to actual storage or service stability 

It has also been reported that photo 
chemical reactions may lead to partial 
bleaching of the oil.’ This is observed 
even with certain types of cracked 
gasolines though the actual bleaching 
period may be very short. Bleaching 
has not been observed when oils are 
stored in absence of light. 


Other Acceleration Methods 


The same conclusions are reached 
on investigation of other methods em- 
ployed for accelerated aging of oils 
such as increase in oxygen concentra- 
tion or the use of catalysts. This is 
also disconcerting as it further demon 
strates that little can be done to 
shorten the time required for testing 
oils. As previously mentioned, this is 
particularly true in evaluation of ad 
ditives because of their relatively short 
working ranges 
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New Belgian Refinery Takes Shape 





Same location 30 days later 


r REQUIRED only a month to raise the tons « work, towers and 
heat exchangers on the foundations, shown in top photo, for the crude 
distillation and combination cracking units of the new 30,000-barrel per-day 
refinery currently under construction by Kellogg International Corporation 
the Societe Industrielle Belge des Petroles at Antwerp, Belgium 
These two photos, released by The M. W. Kellogg Company, Jersey City, 
N. J., show the growing refinery as it stood early last Fall. The « ym plete 
refinery is scheduled to be in operation toward the end of 195] 
As part of the over-all industrial expansion in Europe, the new plant, 
] ' 


financed by Belgian and British interests, will utilize normal refining proc 


esses and will have facilities for operation as a completely integrated refinery 


It is located on a site adjacent to the Scheldt River. Extensive development 
work is being undertaken by the Port of Antwerp to improve facilities for 
ships that will bring in crude 

In planning the refinery, sufficient space has been provided for the future 
addition of process units to produce additional products such as lubricating 


ils and higher octane gasoline, Kellogg officials declared 
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MAINTENANCE 
And OPERATION 
How To Do it— 


HOW— 


Under Water Viewer 
Aids Maintenance Work 
TT. YOLS dropped into cooling boxes 


and other water tanks, frequently re 
main there until the water is pumped 
out, because they cannot be located. Ih 
some instances, loose flange bolts could 


Sheet metal underwater viewer made in the 
refinery welding shop saves time and tools. 


be tightened from the surface, if they 
could be seen. The under water viewer, 
in the photograph, has been used suc- 
cessfully for many such under water 
jobs without lowering the water level, 
or pumping the cooling box dry 

he viewer is cone shaped and made 
of light sheet metal fitted with a flange 
for the glass, which is attached with a 
ring, gasket and retaining bolts to keep 
the water out. The eye piece, is shaped 
similar to a stereopticon viewer. Edges 
are carefully turned to present a smooth 
rounded surface. Hand holds are at- 
tached on each side at the convenient 
point of handling 


shutdown time for cleaning of the filters 
by maintenance crews. As a result, the 
unit was wasting oil and producing be- 


Doyle McHenry and Bill Lee, who 

é had been control men on the unit since 

Solved Dewaxi Problem it was put in operation, pooled their 
knowledge and experience to solve the 


problem. Their suggestion to use warm 

| propane for washing dewaxing filters 
CE in the propane lines and low pump was accepted and put into operation 
pressures combined to plug filters at Propane is now taken directly from the 
the oil dewaxing unit of the Kansas propane wax-free oil solution exchanger 
City refinery of Phillips Petroleum Com to the filters. The solution to the prob- 
pany. These difficulties caused extra lem has reduced operating costs and in 


Ice in the propane lines caused most of the trouble at the oil dewaxing unit of Phillips Kansas City 
refinery. Bill Lee and Doyle McHenry (right) discuss how their pooled ideas solved the problem. 
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MAINTENANCE AND OPERATION 


W. W. (Bill) Keeler, vice president (right), refining department, presents Lee and McHenry with 
checks totaling $400 for their suggestions that speeded up operations in the oil dewaxing unit. 


creased output of the dewaxing unit 
For their McHenry and 
Lee, each received a check from Phillips 


r $200 The checks were presented 


suggestion 


HOW TO MAKE— 


Stand for Test Meter 


t>. ICE meters for test purposes 
I 


can be set at the individual well upon 
portable shown in the 
photograph. The top is made of strap 
with welded legs 


stands, such as 


steel] and angle iron 


pipe 

a base 

as tl 
apparatus 

ly substantia 
of the 


by W. W. (Bill) Keeler, vice 

of the refining department 
Material and photographs by courtesy 
f Philnews . 1950 


president 


November, 


recording instrument. The pipe legs can 
be worked into the ground to obtain 
approximate leveling of the recorder 
Hydraulic hose with standard fittings 
is used for connections instead of stiff 
piping. These stands are intended to be 
used when periodic tests are made on 
individual casinghead lines to determine 
productivity of individual wells. By 
using the meter stand and hydraulic 
vibration from pumping units is 
not transmitted to the recording instru 
ments 


hose, 


HOW TO— 


Protect Air Preheater 
kn electrically driven rotary ele 


ment type air preheater on the combus 


tion section of a refinery processinz 


Side view of the air- 
driven turbine, built 
in the refinery shop, 
mounted on the shaft 
of the electric motor 
driving the elements 
of the preheater 


furnace was often stopped by power 
failures due to damage by lightning or 
broken power lines. The elements and 
plates of the preheater, stopped during 
the power failure, were subject to hig! 
temperatures, resulting in warping and 
sometimes fusing. Such damage caused 
the furnace to be shut down for pre 
heater repairs and replacement—a costly 
delay and a maintenance operation 
Operators of the equipment found that 
if the preheater was kept rotating slowly 
during the power failure, damage was 
prevented. One method used was a crank 
on the end of the shaft of the electric 
motor driving the preheater. This method 
was discarded, however, due to the satety 
hazard involved. If the power was re 
stored without warning, there was dan 
ger of the crank damaging the operator 
The solution to the problem is illus 
trated in the three pictures. It 
of a small air turbine. Mounted on the 
housing of the electric drives 
the rotating element of the preheater 


consists 


motor, it 


End view shows air control valve and turbine 
nozzle. 


through the electric motor shaft during 
power failures. The turbine was built in 
the refinery shops 

Essentially, the turbine consists of two 
circular plates attached to a common 
hub. Between these plates are a number 
of blades. A high-pressure air line de 
livers air to drive the turbine. As shown 
in the picture of the turbine with 
removed, the line directs air against the 


case 
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Completed turbine housing. 


blades of the wheel. A valve in the line 


above the motor permits control of the 
air supply by the operator. The sheet 
metal bracketed to the frame of 
the electric motor protects the turbine 
wheel and prevents injury to plant per 
sonnel 

In case of a power failure, the oper 
ator opens the air valve to start the 
turbine. He is then free to attend to 
other duties. When power is restored, 
the electric motor again takes over the 
job of driving the preheater. The oper 
ator then closes the air control valve 


cover 


HOW TO— 


Prevent Corrosion 
Of Tank Bottoms 


~ 
ee PRROSIVE soil conditions are 


sometimes responsible for the rapid de 
the bottom plate of crude 
duct storage tanks. One 
eliminate the 
sion from the effects of soil conditions is 
illustrated in the picture 
A six-inch bed of compacted gravel, 
kept from spreading by a steel retaining 
wall, is used to elevate the bottom of 
the tank fram the ground. The retaining 
wall is made of short sections of 
has a diam 


plate bolted together, and 
foot more than the 


about one 


terioration of 
ul and = pre 


method in use to corro 


Stee! 


eter ot 
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RANTES Be os 


Special Tool Speeds Valve Removing 


| HE special tool shown in the pic- 


ture and sketch are designed to speed 
work on compressors by simplifying the 
job of pulling the valves. To its build- 
ers and users, Louis Sauce and John 





Moore, Jr., Tennessee Gas Transmission 
Company, Natchitoches, La., it is known 
as a double-deck valve remover. ¥ 

In the sketch the numbered parts of 
the tool are: 1) standard ™“%-inch cap 


© 





Sketch showing the parts of the double-deck valve remover. 


Operator using special tool to pull compressor valve. 


tank. To prevent 
buckling or raising, 
the wall is also 
bolted to steel rods 
driven into the 
ground at intervals 
around the circum 
ference of the wall 

The gravel bed 
prevents contact of 
the tank bottom 
with soil, eliminat 
ing corrosion trom 
the soil and provid- 
ing a dry support 


for the tank bottom 
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screw; 2) holding wedge; 3) holding 
cylinder; 4) valve skirt stop (hand pro- 
tector); 5) hand grip; 6) front wedge 
and shaft; 7) spreader rod; and 8) 
tightening bar. 

To use the remover, the holding cyl- 
inder, which consists of two half cylin- 
ders held together by springs, is placed 
n the valve. By. rotating the spreader 
rod with the tightening bar, the end 
wedge and the front wedge are pulled 
together. This action spreads the halves 
xf the holding cylinder (against the 
tension of the springs within the cylin- 
der) until the knurled surfaces of the 
cylinder grip the valve firmly, seating 
the tool. Then the handle is used to pull 
the valve from the engine 

Material and photograph by courtesy 
~ B. W. Robertson, result engineer, 
Station No. 5 
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MAINTENANCE AND OPERATION 


RODUCTION of 100,000 gal- 
lons of natural gasoline daily 
requires the operation of three 


complete distillation units in the plant 
of Wilmington Gasoline Company, 
Terminal] Island, Calif. 

Raw casinghead gas from the sur- 
rounding field and separator vapors 
are processed at various pressures; 
however, the distillation units all oper- 
ate at approximately 40 psig. Inlet 
gas is not contaminated with H,S, but 
does contain CO,. Therefore, operating 
conditions in the plant are such that 
a certain amount of corrosion is en- 
countered, Corrosion is particularly 
evident in pipe lines and on the top 
trays of the stills. 

Processing includes two stages of 
condensing still vapors, a primary and 
secondary system. Reflux to the stills 
is obtained from accumulator vessels 
on the stream of production obtained 
in the primary system. Due to pipe 
line deterioration in the transfer lines 
from the primary condensers to the 


90 


Control of pH in Stills 


with 


Boiler Blowdown Water 


Columns in Wilming- 
ton Gasoline Com- 
pany’s Terminal Is- 
land, Calif. Plant 
Still with blowdown 
valves is serviced with 
boiler blowdown to 
relieve acidity of wa- 
ter condensate 


+ 


accumulator tanks, replacements, caus- 
ing plant shutdowns, have been neces- 
sary. 

Laboratory analysis of water from 
legs on the stills indicated a low pH. 

: ee 

ranging from 5.7 to 6.1. A number of 
methods of pH control were investi- 


INTERNAL corrosion of equip- 
ment is responsible for a large 
part of the cost of mainte- 
nance in gasoline and cycling 
plants throughout the coun- 
try. The lost production due to 
shutdowns is also to be added 
to the cost of maintenance. 

In some cases, the cost of 
eliminating such corrosion is 
quite high, making justifica- 
tion difficult. For that reason, 
plant personne! search con- 
tinually for evidence of corro- 
sion, and for low cost methods 
of eliminating or reducing it. 

This article describing the 
work of the plant's personnel 
to control pH in the stills to 
eliminate corrosion and plant 
shutdowns, is typical of the 
work underway in many 
plants. 


gated and considered; however, they 
did not appear feasible without ex- 
pensive proportioning apparatus and 


Figure |. Flow Diagram of pH Control System 
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equipment together with a constant 
supply of chemicals. 

Realizing that the average boiler 
blow-down was highly alkaline, the 
engineers of the company decided to 
experiment with the water to arrest 
and control acid corrosion of process 
pipe lines and the pressure vessels. 

Since this water contained all the 
suspended solids and sludge incidental 
to boiler plant operations, it was neces- 
sary to devise a relatively inexpensive 
method of clarifying the water. The 
battery of boilers in this plant were 
equipped with apparatus for continu- 
ous blow-down, so a constant supply 
of water was available. 

Two pieces of equipment were de- 
signed and built to clarify the water 
and to settle the filtrate after it was 
produced. The clarifier was made in 
the plant from 16-inch i.d. pipe, 30 
inches in length. One end was fitted 
with a circular plate perforated with 
%¢-inch drilled holes. This plate was 
welded in place at the extreme end of 
the drum, which was closed with a 
dished head. A 2-inch collar was 
welded in the center of the head. The 
other end was completed with a com- 
panion flange, welded in place to re- 
ceive a flat bolted head. Conventional 
flange gaskets were used. 

Two trunnions, were welded to the 
filter case a few from. the 
flanged end to support the case. Two 
pipe posts, with ferrules attached to 
the top ends form the support for the 
filter. The lower ends of the pipe are 
grouted in concrete to prevent vibra- 
tion. The case can be tilted, after the 


inches 


piping is disconnected to remove the 
filtering medium. Coal coke, broken 


into approximately l-inch size was 
screened to remove breeze and fines. 
The case was filled to capacity with 
the closely packed coke. 

Apparatus receives boiler blowdown and filters 


it for use in primary condenser transfer lines 
from coils to accumulator. 
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Liquid level controller maintains constant level 
in accumulotor for boiler blowdown as it flows 
from filter at right. 


Boiler blow-down is carried through 
overhead piping to the conditioning 
unit. It enters the filter through a 2- 
inch connection slightly above the bot- 
tom head seam. The pipe inside ex- 
tends to the center of the case above 
the perforated plate and is turned 
down so the open end is near the bot- 
tom head. The extension of the line 
passes through a hole in the center of 
the coke supporting plate, and the 
position of the outlet end causes the 
water to be distributed evenly over 
the perforations, Filtrate leaves the 
case through a 2-inch line connected 
at the center of the flat bolted head. 


Settler for Filtrate 

The settler for the filtrate is a com- 
mercial unfired pressure vessel 3 feet 
in diameter and 4.5 feet high, mounted 
on a skirt which supports the vessel on 
a small concrete pad beside the filter 
case, The filtrate enters the settler 
through a pipe connection approxi- 
mately 18 inches from the top and 
flows to process lines through a similar 
connection approximately 18 inches 
from the lower end. Level is main- 
tained in the vessel approximately mid- 
way between the two fittines by a con- 
ventional outside control. Excess water 
is released through an outlet valve 
controlled by the level contro] instru- 
ment, so the surplus water will be dis- 
charged to the boiler blow-down sump. 
Pressure is maintained at 70 psig. on 
the settler. Live steam enters the ves- 
sel through a pressure control valve to 
maintain a constant pressure for the 
delivery of filtered boiler blowdown 
to the process lines. 

Experimental operation of the filter 
case revealed that it could be operated 
for a period of about four days before 
cleaning was required. Backwashing 
with clean boiler feed water from the 
pumps cleans the vessel. A pipe to the 


A Gulf Publishing Company Publication 





filtrate line permits this water to be 
introduced after al] other gates have 
been closed on the operating lines. The 
blowdown valve on the bottom head 
connection is opened and fresh water 
passed through the bed of coke until 
the effluent is visibly clear. If operated 
more than four days, some of the 
sludge and suspended solids will pass 
over to the settler, but’ the constant 
release of excess water removes most 
of the contaminants. 

One result from the use of boiler 
blowdown water in the distillation sys- 
tem of the plant is an appreciable 
change in the pH of the water in the 
water legs of the stills. These legs un- 
der normal operating conditions re- 
move the bulk of steam condensate. 
The filtered water is introduced into 
the three distillation systems through a 
connection on the outlet of the pri- 
mary condensing coils. An indicating 
valve is installed on the control line 
to feed approximately 35 gallons of 
filtered blowdown per hour to each of 
the three distillation units. 

Before the addition of high-alkaline 
water the steam condensate in the 
water legs showed a pH ranging from 
5.8 to 6.2, After the water was added, 
the same legs produced water ranging 
in pH from 6.5 to 7.5, Experiments 
with intermittent use of water have 
been made and within an hour after 
the injection was shut off, the pH in 
the water legs dropped to the same 
value it had before boiler blowdown 
was used. Within approximately the 
same time after the water is again in- 
troduced, the pH rises to between 6.5 
and 7.5. 
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Water from boiler blowdown travels with con- 

densate streom to primary accumulator from 

which reflux is returned to still for overhead 
control. Hand control valve is on inlet line. 
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“OPERATION SAFETY” 


W. A. SULLENDER 


Pan American Refining Corporation, Texas City, Texas 


Exchangers: 


Exchangers can be turned into excellent bombs if you just close the 
water inlet and outlet and fail to drain it while you heat the shell side 
The exchanger can be preserved for its more gentle service if the follow- 
ing safety practices are carried out: 


I. When steaming towers ALWAYS STOP SUPPLY OF WATER 
TO OVERHEAD CONDENSERS AND DRAIN THEM. If only one valve 
is closed, either inlet or outlet, and water left in the exchanger, there 
will be damaging water hammer. Be sure that the water is out of the 
exchanger and the drain is left open. 

(Note: This does not apply to open condenser boxes. In the case of open con 

denser boxes, the water should be left in the box to avoid damage to the 

implex gaskets during steaming) 

II. When placing units in service the FIRST OPERATION should be 
to OPEN WATER INLET AND OUTLET TO THE EXCHANGER and BE 
SURE THERE IS A FLOW OF WATER THROUGH THE EXCHANGER. 
Where non-rising steam valves are used, these should be checked closely 
and the bleeders checked to be sure the water side is lined up properly. 


Ill. The water side of exchangers has been used in this discussion 
but the principle that liquids are essentially incompressible applies to 
oil and molasses as well. Always remember that if you have A CLOSED 
VESSEL which is FULL OF LIQUID and HEAT IT—IT WILL BURST. Also 
remember that a closed vessel which is, say, half full of water and heated 
the following pressures will result: 300° F. 52 psi.; 400° F. = 232 psi.; 
900° F. = 666 psi. and 600° F 1530 psi. This will burst the exchanger 
in a very spectacular manner 


Because—If You Don't— 
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Improvements in Sulfuric 


Acid Alkylation Process 


Increased avgas demand calls for 


continuing study of key problem 





HE immediate international 
crisis with its increased qual- 
ity standards for avgas and 
the advent of the higher compression 
ratio automobile engine—both have 
had the petroleum industry dusting off 
operating reports on sulfuric acid al- 
kylation from the last war and, in 
some instances, initiating test programs 
to determine the flexibility of the 
process. : M. Ww 
One of the main problems faced by - Kellogg 
the industry in the last war was the 
production of sufficient 100/130 grade 
aviation fuel, For this purpose, the in- 
dustry produced somewhere in the 
neighborhood of 150,000 barrels of 
alkylate each day which comprised 
about percent of each barrel of 
military aviation gasoline. 
Today the quality requirements of 
military avgas have been stepped up 


stallations. 


to 115/145, In 


35 
required for 


POSTWAR technical improve- 
ments in the sulfuric acid al- 
kylation process coupled with 
a heavy demand for high oc- 
tane motor and aviation gaso- 
lines has resulted in the con- 
struction of new alkylation 
units. This brief article, a con- 
densation of The Kellogram, 
1950 Series, Issue No. 5 (The 


ports some of the process con- 
siderations affecting these in- 


many 
may double the amount of alkylate 
blending into each barrel 
of fuel for fighting planes. The pro- 
duction problem is quite clear. 


Nearly completed for California Refining Company's Barber refinery, 
Perth Amboy, N. J., is this 2180-barrel-per-day sulfuric acid alkylation 
unit. Since the need for avgas has risen, there has been added a re-run 
tower for fractionating alkylate into heavy and light products. This will 
be installed next to the butanizer tower shower shown at right, above. 


Alkylation unites light refinery 
gases into a high octane, low volatility 
product, boiling within gasoline range, 
which can be added in any proportion 
to refinery gasoline to improve its 
quality. 

TABLE 1 
Typical Yields and Inspections 


OLEFIN FEED Ca 





Alkylate Yield: 
Volume Percent on 
Olefins 
Acid Consumptions 
Approximate 
Pounds per Gallons 
Total Alkylate (98 
Percent Fresh —90 
Percent Spent 
Octanes—Aviatien 
Alkylate 
ASTM Octane No. 
r 


Company), re- 


: s 
instances, thi: a - 4 9 
F-3 or 1-C Octane 

0. + 4.6 ce Tel 
F-4 or 3-C Blending 
Index No. + 4.6 

ec Tel 


106 108 107 


140-145 155-160 145-150 


Figure 1. A Simplified Flow Diagram of Modern Sulfuric Acid Alkylation Unit. (See Table 1) 
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KELLOGG DESIGN INNOVATIONS—The sim 
plified drawing (Figure 2) at right shows a 
typical alkylation reactor. It has four principal 
design innovations which contribute to the qua! 
ity and quantity of the alkylate produced 

Probably the most important is thot the 
design provides for approximately a nine-to 
one ratio of isobutane to olefin (a most desir 
able condition) in the reaction zone, the three 
sections of which are shown at the left hand 
portion of the vessel. This is true despite the 
fact that the relation of isobutane to olefin as 
fed to the reactor as a whole is less than four 
to-one 

A study of the sketch shows how this is 
brought about. Let us assume, to simplify mat 
ters. that the reactor shown here charges fresh 
feed at about 660 barrels per day. This feed, 
comprising a mixture of approximately 300 bar 
rels of butylene and 360 barrels of isobutane, 
is divided into three equal 220 borrel-per-day 
portions, each of which is introduced into one 
of the three reaction sections 

To increase the amount of isobutane at the 
points of reaction, a recycle stream of isobu 
tane from the unit's main fractionator is fed 
in at the bottom of the first section. This 
recycle must be at a rate of 800 barrels per 
day to provide an over-all four-to-one ratio 
between isobutane and olefin with fresh feed 
being charged at 660 barrels per day 

Adding up the total amount of isobutane in the 
first reaction section we find there are 920 bar 
rels to 100 barrels of olefin. Naturally, since only 
about 110 barrels of the isobutane reacts with 
the total olefin present, about 810 barrels of 
excess isobutane are carried over into the sec 
ond section where the cycle starts over again 

Thus, while the total amount of olefin 
charged each day in this typical case is 300 
barrels and the total amount of fresh and 
recycle isobutane is 1160 barrels (a ratio of 
about four to one) the actual ratio at all reac 
tion points is better than nine to one 


The advantages of this particular design are 
found, then, in the fact that high ratios and 
concentrations of i intained i 





but are in 
the important reaction zones, although the total 
volume of isobutane in circulation is relatively 
low. Therefore, high quality alkylate is produced 
without adding to pumping and vessel costs in 
order to handle a large volume of isobutane. 

The second advantage of the design is found 
in the cascade flow of acid and feed from the 
first section onward. Fresh acid is charged to 
the first section and flows through the other 
two sections before entering the hydrocarbon- 
acid settling portion of the reactor. Since the 
olefin-isobutane reaction is a rapid one, it is 
completed in the reaction sections while the 
acid is still relatively high in concentration. 

For example, if the operation is planned 
to feed 98 percent concentrated acid and to 
withdraw 88 percent acid, then the average 
acid concentration in the three sections will be 
91.5 percent, a relatively high concentration 
which results in better quality alkylate. 

A third point in the design is the use of 
agitators to provide highly efficient mixing in 
the reaction sections. With this agitating re- 
action, high quality alkylotes have been pro- 
duced with a horsepower requirement of 0.028 
kwh. per gallon of alkylate as compared to 
0.12 kwh. per gallon in reactors which utilize 
outside circulation and jet injection as a means 
of mixing. 

And the final important advantage in the 
design is the use of auto-refrigeration to keep 
temperatures low. Since the reactor operates 
with a liquid level, heat of reaction is removed 
by vaporization. To permit continuous vaporiza- 
tion, a portion of the vapors is withdrawn from 
the top of the reactor. This gaseous fraction is 
compressed, condensed and returned to the 
reactor. The investment cost for this system 
is much lower than for the outside refrigeration 
emulsion cooling systems. 





Briefly, the liquefied gases are in 
troduced into a reaction chamber in 
the presence of concentrated sulfuric 
(98 acts as a 


acid whic h 


catalyst 


percent) 


During the reaction, which 
generally proceeds at a 


and 40° F.. 


temperature 


between 38 the sulfuric 


acid drops in concentration due to di 


lution by moisture in the liquefied 


gas stream and side reactions with 


“impurities” in the feed. The acid is 


O4 


continuously withdrawn as it becomes 
spent. This is customarily at a con 
centration of about 90 percent, though 
it is widely variable. Fresh acid is reg- 
ularly introduced to keep the quantity 
and concentration of acid in the re- 
actor constant. The product of the 
reaction is passed through a caustic 
wash and then fractionated at higher 
temperatures, (See Figure 1.) 

During the war, this process was 
primarily used to produce aviation 


alkylate from butylene and isobutane, 
commonly known as C-4 alkylation. 
However, refiners are well aware that 
it is not limited to such combinations, 
and that, in essence, the process is a 
method of combining isobutane with 
olefinic light hydrocarbons, 

Indications from refiners who have 
operated with C-3 and C-5 are that the 
alkylate produced is not quite so good 
as that made with C-4, but that under 
optimum operating conditions the 
product is high enough in quality to 
be blended in making 115/145. 

An efficient sulfuric acid alkylation 
operation using C-4 consumes about 
0.6 pounds of acid (working from 98 
percent concentration down to 90 per- 
cent) per gallon of alkylate produced. 
Running on straight C-3, the operation 
uses about 2.0 pounds of acid per gal- 
lon and on C-5, about 1.0 pounds. 

Recent commercial runs have indi- 
cated the possibility of stable opera- 
tion with spent-acid strengths as low 
as 85 percent for both butylene and 
propylene-butylene feeds. Under care- 
fully controlled conditions, such low 
spent-acid concentrations do not seri- 
ously reduce quality of alkylate and 
do lower over-all consumption of acid. 

Barring any radical change in auto- 
motive engine design, indications are 
that the octane rating of premium 
motor fuels will reach or exceed the 
95 Research level (once the interna- 
tional situation settles down). With 
increasing importance being assigned 
to the control of spread between Motor 
and Research ratings in high octane 
blends, alkylate with its narrow spread 
may well become a “must” in premium 
fuel blending. 

Further, from a motor gasoline qual- 
ity standpoint, it makes relatively little 
difference whether alkylate is made 
from C-3, C-4, or C-5, although the 
economics will vary. Naturally, propyl- 
ene and butylene are the only feeds 
that will interest the average refiner, 
since the C-5 is considered part of the 
motor gasoline cut. However, C-5, al- 
kylation may well be of interest to the 
operator of a natural gasoline plant. 

Today. with catalytic cracking as 
the backbone of refinery cracking, the 
isobutane production in many refin- 
eries may be adequate for alkylation 
without the necessity for extraneous 
stocks. Alkylation is particularly at- 
tractive where extraneous isobutane is 
available from casing-head gasoline at 
low cost. Here, the flexibility of cata- 
lytic cracking is a major factor in that 
the refiner can balance his operations 
(without affecting the prime product, 
gasoline) to provide high ratios of 
propylenes and butylenes in the gas- 
eous fraction; purchase cheap BB’s 
and run his alkylation unit at a higher 
capacity. 
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Sweetening and Desulfurization 
Of Light Petroleum Products 


V. A. KALICHEVSKY 
Consulting Chemical Engineer 


Magnolia Petroleum Company, Beaumont, Texas 


Part IV. Hypochlorite Treatment 


MM HLORINE was one of the first 
( substances recommended for 

ME refining petroleum oils, If 
chlorine is dissolved in water it soon 
forms hydrochloric and hypochlorous 
acids according to the well known re- 
action: 


Cl, + H,O = HCl + HCIO 


The hypochlorous acid is a powerful 
oxidizing agent as it easily liberates 
oxygen in a very active state, Oxygen 
is also liberated by the various salts 
of hypochlorous acid of which sodium 
and calcium hypochlorites are the 
common bleaching agents. All of these 
reagents were suggested for treating 
petroleum products. 

The effect of hypochlorous acid and 
its salts on oils is similar to that of 
doctor solution with the exception that 
they are more powerful oxidizing 
agents. This introduces certain compli- 
cations in applying them to petroleum 
distillates, One of these complications 
is caused by the oxidation of hydrogen 
sulfide to elemental sulfur which 
makes gasoline corrosive. As removal 
of elemental sulfur from oils presents 
certain inconveniences in refinery op- 
erations it is customary to wash gaso- 
lines containing hydrogen sulfide with 
caustic solutions before applying the 
hypochlorites. 

Likewise oxidation of some of the 
sulfur compounds may proceed fur- 
ther than in doctor treatment particu- 
larly if concentrated reagents are em- 
ployed. For instance mercaptans may 
be oxidized to alkyl sulfonic acids and 
organic sulfides to sulfoxides and sul- 
fones, Some of these oxidation prod- 
ucts are soluble in water and may be 
washed out from the oil provided 
their molecular weight is not very 
high. Suggestions were made that sul- 
fur compounds which have oxidizing 
properties be reduced by treating the 
oi] with mercaptans to convert mer- 
captans into disulfides.*’ However, this 
should result in an increase in the 
sulfur content of the product. 
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Oxygen liberated by the hypochlo- 
rites may attack the unsaturated hydro- 
carbons if they are present. This be- 
comes of particular importance in 
treating cracked gasolines as it may 
increase their gum content and darken 
the color. The presence of chlorine in 
the reagents introduces an additional 
danger of chlorination. Chlorine can- 
not be removed from the oil by simple 
refining methods while it is harmful 
to the properties of finished gasoline 
or kerosine. Careful control of treating 
conditions is, therefore, required in 
order to avoid these complications. As 
a result treatment with hypochlorites 
is usually restricted to very stable pe- 
troleum distillates as represented by 
natural gasoline. 

Preparation of the reagents and pro- 
cedures employed in hypochlorite 
treatment are described in detail by 
Kalichevsky and Stagner*® and need 
not be repeated. The first attempts of 
introducing this treating method in the 
refinery practice centered around the 
use of chlorine.*:!*.*2-27-42.4%.52 Some of 
the early processes completely disre- 
garded the danger of chlorination as 


THIS ARTICLE on the chem- 
istry of hypochlorite treatment 
continues a series on the treat- 
ing practices employed for 
light distillate products manu- 
factured from sulfur-bearing 
crude oils. Earlier articles 
have discussed the general 
aspects or sulfur treating prob- 
lems in refineries, the methods 
used in the laboratory anal- 
ysis of sulfur compounds in 
light petroleum fractions, and 
the chemistry sodium plumbite 
treating. Subsequent articles 
will consider copper chloride 
treating procedures and 
chemistry, and treating proc- 
esses that use alkaline re- 
agents. 
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shown by the recommendations of con- 
tacting chlorine with petroleum va- 
pors.”” Chlorine was suggested for 
bleaching wax® and for refining of 
various petroleum fractions like crack- 
ing gases,"* cracked gasolines'*”* or 
charged stocks to the cracking units.” 
The interest in using chlorine was re- 
vived in the third decade of the pres- 
ent century when many procedures 
were developed to protect the oil as 
far as possible from chlorination.’"™ 
Desulfurization of petroleum distil- 
lates with chlorine in the presence of 
sunlight was patented.’® To achieve 
the same purpose the use of elevated 
temperatures as 200-250° F.** and 
contacting oils with chlorine in the 
nascent state’ were suggested. 

Hypochlorous acid is covered by 
many patents referring to the use of 
chlorine or the hypochlorites. They in- 
clude sweetening petroleum distillates 
with solutions containing both hypo- 
chlorous and chlorous acids™ in addi- 
tion to the possible application of 
hypochlorous acid for oxidation of 
olefins in vapors from cracking proc- 
esses.?* However, most of these efforts 
were directed towards utilization of 
the hypochlorous acid salts which are 
more stable than the acid and which 
may be applied to the oil under con- 
trolled conditions thus reducing the 
danger of chlorinating and oxidizing 
the products. 


Unstable Salts 


Sodium hypochlorite and calcium 
hypochlorite are the two salts of hypo- 
chlorous acid whose action on petro- 
leum distillates has been fairly well 
investigated. These as well as other 
salts of hypochlorous acid are quite 
unstable. Sodium hypochlorite can be 
dissolved in cold water without appre- 
ciable decomposition while calcium 
hypochlorite is relatively stable only 
in the absence of moisture, 

In commercial practice the sodium 
hypochlorite solution may be prepared 
first and then contacted with the oil 
which is the usual procedure™ or the 
oil may be passed through brine sub- 
jected to the action of electric current."* 
The alkalinity of the treating solution 
is of considerable importance. If alka- 
linity is high the danger of chlorinat- 
ing the oil is reduced but the effective- 
ness of the reagent is also lowered. 
The prevalent method of controlling 
alkalinity is the adjustment of sodium 
hydroxide content of the solution but 
suggestions were made to secure it by 
adding to the solution sulfates or chlo- 
rides of metals like iron, zinc or man- 
ganese or by partially neutralizing the 
solution with carbon dioxide.** The 
oxidizing properties of sodium hypo- 
chlorite may be enhanced by treating 
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the oil in the presence of an oxygen 
carrier or a catalyst.” Some of the 
early patents recommend the use of 
mixtures like those of sodium hypo- 
chlorite and chromic acid** while others 
suggest sweetening oils with a com- 
bination of reagents like sulfuric acid, 
clay, sodium hydroxide and sodium 
hypochlorite.** Addition of nickel, co- 
balt or cupric sulfate is claimed to 
accelerate decomposition of hypochlo- 
rites and speed up the treating proce- 
dure." 

Treatment with hypochlorites may 
precede or follow other refining opera- 
tions. It is not unusual to wash the oil 
after hypochlorite treatment with a 
caustic solution’’ and apply this par- 
tially spent solution for washing the 
gasoline prior to the treatment.'* This 
is done in order to free the oil as far 
as possible from the chlorine com- 
pounds that might be left in the treated 
product, Chlorine may also be removed 
from the oil by contacting with sulfites. 
evyanides or stannites of alkali or 
alkali-earth metals.“* The treated oil 
may be redistilled and then contacted 
with adsorbents.’ Distillation tempera- 
tures should be low in order to avoid 
decomposition of disulfides into mer- 
captans as it was already mentioned 
under doctor treatment, Washing the 
distillates with water after hypochlo- 
rite treatment followed by refining with 
sulfurie acid then with 
plumbite solution has been suggested 


and sodium 
The use of chlorine or other halogens 
on partially desulfurized oils to a 
complish further desulfurization is the 
subject of another patent.'' Hypochlo 
rite treatment of gasoline contacted in 
the vapor phase with phosphoric acid 
has been recommended.*” Heating dis- 
tillate fuels with chlorine at not above 
100° F. prior to aluminum chloride 
treatment is claimed to improve the 
efficiency of the latter reagent." Simi- 
larly, the oil may be refined with hypo 
chlorites before contacting with alumi- 
num chloride 

Calcium hypochlorite is used for 
sweetening oils in a manner similar to 
that suggested for sodium hypochlo- 
rite 
decomposed by water methods of ap- 
plying it to the oil are usually slightly 
different. When water is present emul- 


** As calcium hypochlorite is easily 


sification difficulties might be encount 
ered. The importance of temperature 
control in applying hypochlorites to 
the oil has known for many 
years.”* Low temperatures are less 
liable to chlorination but the use of 
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rare metals, and sodium silicate has 
been also recommended.*® 

Hypochlorous acid salts other than 
those of sodium and calcium were oc- 
casionally suggested for oil refining. 
Hypochlorites of copper,* * aluminum 
and magnesium,* **** zinc, manganese, 
or iron* were advocated for this pur- 
pose but to the writers knowledge none 
of them found commercial applica- 
tion. 

As it was previously mentioned, hy- 
pochlorite treatment was used rather 
extensively some years ago, particu- 
larly, outside of the United States. 
However, at the present time only a 
few highly stable hydrocarbon dis- 
tillates are refined in this manner, and 
in this country natural gasoline ap- 
pears to be the only petroleum prod- 
uct occasionally treated by this pro- 
cedure. 


End of Part IV. Part V will appear 


in an early issue. 
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Figure 1. Typical Flow Diagram of Amine Gas Treating Process. Legend: ST—Steam Trap; Fi—Flow 
Indicator; LLC—Liquid Level Controller; FRC—Flow Recorder Controller; TRC—Temperature 


Recorder Controller. 


Corrosion in 
Amine Gas Treating Plants 


F. C. RIESENFELD and C. L. HUGHES 
The Fluor Corporation, Ltd., Los Angeles 


HE increased use of natural 
gas for domestic and indus- 
trial purposes during recent 


years has been followed by a consider- 
able development in the application of 
gas purification and dehydration proc- 
esses. Since it became necessary to turn 
to large sources of sour gas in order 
to satisfy the demand, a great many 
instaHlations have had to be constructed 
which are capable of removing unde- 
sirable acidic constituents and water 
from such gases prior to transporta- 
tion in high pressure transmission 
lines. Among the processes used, the 
various methdds employing ethanola- 
mines and glycol for desulfurization 
and dehydration have been those ap- 
plied on the largest scale. 

In general, two types of amine proc- 
esses are used for the removal of hy- 
drogen sulfide, carbon dioxide and 
moisture from natural and other gases. 
The original process' employs an aque- 
ous solution of an ethanolamine which 
removes hydrogen sulfide and carbon 
dioxide from a gas stream in a re- 
generative process, This step is fol- 
lowed by dehydration of the purified 
gas with diethylene or, in some in- 
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stances, triethylene glycol. A more re- 
cent development* resulted in a com- 
bination process which employs a 
solution containing an ethanolamine, 
diethylene glycol and a relatively 
small amount of water for simultane- 
ous acid gas removal and dehydration. 
Both these processes have been de- 
scribed in detail in the literature.**° 
However, a brief review is indicated, 
and in order to facilitate the under- 
standing of the operating problems 
discussed in this paper, a typical 
schematic flow diagram of the proc- 
ess is presented in Figure 1. As can 
be seen, the sour gas enters the bottom 
of the contactor in which it is con- 
tacted countercurrently with the amine 
solution, leaving the top of the vessel 
substantially free from hydrogen sul- 
fide and carbon dioxide. The acid gas 
saturated rich solution is withdrawn at 
the bottom of the contactor and, after 
passing through heat exchangers, en- 
ters the regeneration stage, the still, 
where it is denuded of its acid gas 
content by heating to its boiling point. 
The heat and stripping vapor neces- 
sary for this operation are supplied in 
a reboiler which in most cases is 
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AMINE SOLUTIONS are ex- 
tensively used in process 
plants for the removal of 
acidic gas components from 
petroleum hydrocarbons. Cor- 
rosion has constituted a major 
problem in the operation of 
glycol-amine gas treating 
plants, and an extensive re- 


project is to clarify the mech- 
anism involved in the corro- 
sion and to find materials 
which could economically re- 
place carbon steel in the fab- 
rication of process equipment. 

The program was conducted 
step-wise, starting on a labo- 
ratory scale with small speci- 
mens of carbon steel and 
different alloys for possible 
use in treating plants. This 
initial work was reported by 
F. C. Riesenfeld and C. L. 
Blohm, Petroleum Refiner, 
April, 1950, p. 141. 

As a result of this labora- 
tory work, information was 
gained which led to the con- 
struction of several small pilot 
scale heat exchangers, and 
later of commercial size equip- 
ment. This article reports the 
results obtained with the pilot 
and commercial heat ex- 
changers. and presents a dis- 
cussion of corrosion data 
gathered from a large number 
of amine treating plants using 
aqueous and glycol-amine 
systems and operating under 
different conditions. The re- 
port was presented before the 
American Society of Mechan- 
ical Engineers, New Orleans, 
September, 1950, but will be 
published only in Petroleum 
Refiner. 


heated by steam. The regenerated lean 
solution flows from the bottom of the 
still through heat exchangers where it 
imparts part of its heat to the rich 
solution flowing to the still. From 
there is flows through coolers and 
finally is fed into the top of the con- 
tactor, thus completing the cycle, Both 
the aqueous and glycol-amine proc- 
esses follow the same scheme except 
that the gas effluent from an aqueous 
amine plant is dehydrated in a sepa- 
rate plant if so desired. Figure 2 shows 
a picture of a typical glycol-amine in- 
stallation treating a large volume of 
sour residue gas at high pressure. 
Among the various operating prob- 
lems of treating plants of this type, 
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Figure 2. Typical 
Glycol-Amine Gas 
Treating Plant. 








one of the most serious is the corro- 
sion of carbon steel which is generally 
used for the manufacture of process 
equipment, Although this fact has been 
recognized since the early application 
of the process, only recently have at- 
tempts been made to approach the 
solution of the problem in a systematic 
manner, The early developments con- 
sisted almost entirely of attempting to 
select amines which would not be cor- 
rosive to carbon steel or the addition 
of corrosion inhibiting agents to the 
treating solution. Since it was widely 
assumed that the cause of the observed 
corrosion of carbon steel equipment 
was due to corrosiveness of the solu- 
tion, periodic regeneration of solutions 
which had become “corrosive” due to 
oxidation or thermal breakdown was 
also practiced in many instances. In 
some cases, corrosion resistant mate- 
rials were tried, limited almost exclu- 
sively to Type 304 and 316 stainless 
steel. In general, however, the problem 
of corrosion was accepted as a matter 
of course and periodic replacement of 
certain pieces of plant equipment was 
considered to be inevitable. 

The transportation of huge volumes 
of natural gas over long distances at 
a constant rate of flow required a 
treating process which not only insured 
the specified high purity of this gas 
but also a minimum of production 
interruptions due to plant shutdowns. 
Due to the paramount importance of 
this requirement, considerable interest 
has arisen in recent years in a more 
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thorough investigation of the corro- 
sion problem. Several publications 
which appeared in the literature dealt 
with different phases of the problem 
and certain fundamental knowledge 
and operating information have been 
made available to the industry.**** It 
was found that the corrosion observed 
in aqueous amine and glycol-amine 
systems differs considerably, especially 
with regard to the area most suscept- 
ible to corrosion. In general, it can be 
stated that in aqueous amine systems 
the regeneration stage, consisting of 
the still and reboiler, is the point most 
vulnerable to corrosive attack. In addi- 
tion, solution coolers and certain parts 
of the regenerated solution cycle were 
also found to corrode to a more or 
less severe degree. The rate of corro- 
sion appears to increase quite consid- 
erably with increasing temperatures 
used for the regeneration of the solu- 
tion, and this phenomenon has been 
demonstrated clearly in systems em- 
ploying elevated pressures, and conse- 
quently elevated temperatures, on the 
regenerating still. In glycol-amine sys- 
tems, the. most severe corrosion has 
been found in the hottest region of the 
solution exchangers and, in some in- 
stances, the still and reboiler were also 
subject to corrosive attack. However, 
it was discovered that reboiler corro- 
sion could only be observed in cases 
where this part of the system was 
operated somewhat improperly. A de- 
tailed discussion of the difference of 
corrosion behavior in the two systems 


has been presented in an earlier pub- 
lication of the authors’. No case of 
lean solution cycle corrosion has been 
found in plants using glycol-amine 
solutions. 

Since, as pointed out, corrosion 
constitutes a major operating problem 
in glycol-amine plants, a comprehen- 
sive research project on corrosion of 
carbon stee] and various alloys in 
such systems was initiated, The pur- 
pose of this project was to attempt to 
clarify the mechanism involved in the 
corrosion and to find materials which 
could be used economically to replace 
carbon steel in the fabrication of 
process equipment. The program was 
conducted step-wise, starting on a lab- 
oratory scale with small specimens of 
carbon steel and different alloys for 
possible use in treating plants, and 
the results of this part of the investi- 
gation have been reported previously.* 
Since it was found in this work that 
certain aluminum alloys and low 
chromium-molybdenum steels showed 
promising results with respect to cor- 
rosion resistance, eight smal] pilot 
scale heat exchangers were manufac- 
tured from aluminum 3S and 4-6 Cr.- 
1/2 Mo. steel and operated on a slip 
stream of a commercial glycol-amine 
plant for a considerable length of 
time. As a result of this work, a com- 
mercial size 4-6 Cr.-1/2 Mo. heat ex- 
changer bundle was installed at a 
glycol-amine treating plant, and the 
installation of full size aluminum 3S 
bundles is planned in the near future. 
Discussed here are the results of the 
work done with the experimental heat 
exchangers, pilot size as well as full 
size, and also presented is a discussion 
of corrosion data gathered from a 
large number of amine treating plants 
using aqueous and glycol-amine sys- 
tems and operating under different 
conditions. 

Although it is recognized that there 
are many plants operating throughout 
the country which employ diethanol- 
amine and other amines in their treat- 
ing processes and also operate on re- 
finery and synthesis gases, this pre- 
sentation is directed primarily at ap- 
plications of the amine process to the 
large scale treatment of natural gas 
and for this reason will be limited 
in scope to this treatment which cus- 
tomarily employs only monoethanol- 
amine in glycol or aqueous solutions 
as the treating agent. 


Experimental Heat Exchangers 


Eight experimental heat exchangers 
4 feet long and each containing seven 
34-inch tubes were constructed. Figure 
3 shows a schematic drawing of one 
of the units. Since the investigation 
was planned to test the experimental 
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units at two different conditions, dup- 
licates of each were installed, consist- 
ing of the following materials: carbon 
steel tube bundle in a carbon steel 
shell, 4-6 Cr.-1/2 Mo. tube bundle in 
a carbon steel shell, aluminum 3S tube 
bundle in a carbon steel shell and 
aluminum 3S tube bundle in an alum- 
inum 3S shell. Due to the relatively 
smal] size of the experimental units, 
it was decided to operate them counter- 
current, single pass on both the shell 
and tube sides. However, in order to 
facilitate inspection of the units, it was 
obvious that conventional fixed tube 
sheet construction at both ends of the 
bundle could not be employed. For 
this reason, design was modified by 
the adaptation of a silicone O-ring 
sea! gland applied to the floating head 
end of the bundles as indicated in 
Figure 3. This construction permitted 
ready removal of the bundles for in- 
spection, cleaning and reassembling. 
The installation of the exchangers, 
which is shown diagrammatically in 
Figure 4, was such that eight ex- 
changers, arranged in two banks, were 
operated in parallel on slip streams 
from a commercial glycol-amine plant. 
The regenerated solution which flowed 
through the tubes of the exchangers 
was taken directly from the bottom of 
the still and the rich solution, flowing 
countercurrently through the shell, was 
withdrawn from the plant system be- 
fore entering the hottest pass of the 
heat exchangers of the commercial 
plant. In this manner, the experimental 


Compilation A 


Solution Composition 
Monoethanolamine 
Diethylene glycol 
Water 
Acid gas in rich 

solution 26 volumes/ volume 
COs:H:S in rich solution 5:1 
Temperatures 
Lean solution, in 
Lean Solution, Out, Upper 
Bank 

Lean Solution, Out, 
Bank 

Rich Solution, In 

Rich Solution, Out, Upper 
Bank 

Rich Solution, Out, Lower 
Bank 

Flow Rates 
Upper Bank, Lean Solution 
Upper Bank, Rich Solution 
Lower Bank, Lean Solution 
Lower Bank, Rich Solution 


20.0 wt. % 
72.5 wt. % 
7.5 wt. % 


300° F 
295° F. 


Lower 

290° F. 
210° F. 
230° F. 
220° F. 
6GPM 
1GPM 


6GPM 
10GPM 





units operated at conditions similar to 
those in the hottest pass of the com- 
mercial heat exchangers. Due to the 
size of these units, it was not possible 
to duplicate plant conditions with re- 
spect to temperature and linear veloc- 
ities in the same experiment. The in- 
stallation was therefore made in such 
a manner that the upper bank of ex- 
changers was operated under condi- 
tions to obtain temperatures similar 
to those prevailing in the commercial 
plant and the lower bank so that the 
linear flow velocities were comparable 
to those obtained in the full size ex- 
changers. The approximate average 
operating conditions of the units were: 
A sufficient number of thermometer 
wells were provided and connected to 
a 16-channel electronic temperature 
recorder to obtain a permanent record 
of all solution temperatures. Sample 
connections were also installed and 
rich and lean solution samples were 
withdrawn from the units at periodic 
intervals. The flow was measured by 
small orifices connected to manome- 
ters. The experimental bundles were 
inspected after periods of operation of 
5, 15 and 31 weeks, respectively. 
Inspection of the units after five 
weeks of operation showed a large 
amount of dirt deposited on the out- 
side of the tubes and the inside of the 
shell. This deposit consisted mainly 
of iron sulfide mixed with glycol- 
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Figure 3. Schematic Drawing of Experimental Heat Exchanger. 
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amine solution and was particularly 
heavy on the bundles operated in the 
upper bank. This was to be expected 
since the units in the upper bank were 
operated at very low flow rates on the 
shell side. After removal from the 
shells, the tube bundles were cleaned 
first by hosing with cold water, then 
by steaming and finally by brushing 
with soap and hot water. It was 
noticed that practically all the dirt 
could be removed from the aluminum 
3S bundles by hosing with cold water 
and considerable cleaning of the 4-6 
Cr.-1/2 Mo. tubes could be effected 
by this procedure, However, steaming 
and considerable brushing was neces- 
sary to remove the dirt deposit from 
the carbon steel tubes, 

The carbon steel bundles in both 
banks showed appreciable corrosion on 
the shell side of the tubes, particularly 
the bundle which was operated in the 
upper bank at a rich solution outlet 
temperature of approximately 230° F. 
Although pitting could be observed 
along the whole length of the tubes, 
a definite concentration of corrosion 
was noticed in the direct vicinity of 
the fixed tube sheet and the baffles. 
The fixed tube sheet and the baffles 
also showed quite severe signs of the 
same type of attack. Micrometer meas- 
urements of the outer tube diameter 
indicated only a small material loss. 
However, since such measurements do 
not take into account the depth of pits, 
it is quite obvious that no significance 
can be attributed to these data. 

The aluminum 3S bundles in both 
the aluminum 3S and carbon steel 
shells displayed no corrosion whatso- 
ever. A very thin iridescent film was 
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observed along the outside of the 
tubes, which may be a protective coat- 
ing. The 4-6 Cr.-1/2 Mo. bundles were 
also found to be free from corrosion 
Micrometer measurements of the alum- 


inum 3S and 4-6 Cr.-1/2 Mo. tubes 


showed that no material loss had taken 
place. No corrosion was found on the 


inside of any of the tubes. 

An inspection of the experimental 
heat after 15 weeks of 
operation substantially the 
same result as that conducted after five 
weeks with the exception that the cor 
rosion of the carbon steel bundles had 
progressed quite The 
number and depth of the pits had in 
creased markedly. especially in the 
areas close to the fixed tube sheet and 
the baffles 
could be detected on the aluminum 35 
and 4-6 Cr.-1/2 Mo. bundles. 

After 31 weeks of 


steel 


exchangers 
showed 


considerably. 


Avain no signs of corrosion 


operation, the 
carbon had 
very severely, especially the one oper- 
ated in the upper bank. This bundle 
had developed leaks in the three top 
tubes in the immediate vicinity of the 
fixed tube sheet. It is interesting to 
note that the normal lifetime of the 
hottest exchanger bundle at the plant 
where the experimental exchangers 
were installed is approximately seven 
months, which indicates that represen- 
were obtained with the 


bundles corroded 


tative results 
experimental units. No 
tack of either the aluminum 3S or the 
1-6 Cr. -1/2 Mo. bundle could be de- 


termined after the same length of serv- 


corrosive at 


ice 


Figure 6. Cleaned Experimental Carbon Steel Bundle after 31 Weeks 


Figure 5. Experimental Heat Exchanger Bundle 
after Removal from the Shell. 


Figure 5 presents an aluminum 3S 
bundle immediately after removal 
from the shell. It can be seen that a 
large amount of heavy, viscous dirt 
is deposited on the entire surface of 


the tubes. Figures 6-9 show close-ups 
of the cleaned carbon steel, 4-6 Cr.- 
1/2 Mo. and the two aluminum 3S 
bundles after thirty-one weeks of oper- 
ation. These bundles were operated 
in the upper bank of the experimental 
exchangers at temperatures similar to 
those prevailing in the hottest pass of 
the commercial heat exchangers. While 
quite severe corrosion is visible on 
the carbon steel bundle, no signs of 
corrosive attack can be noticed on the 
three alloy bundles. The dark shadows 
visible on the aluminum 3S bundles 
are dirt deposits and not corroded 
areas. 

Although it is felt that the results 
from the most recent inspection of 
the experimental! units are sufficiently 
conclusive to indicate the suitability of 
both the aluminum 3S and 4-6 Cr.- 
1/2 Mo. tubes for use in glycol-amine 
treating plant heat exchangers, the 
units, after cleaning, were all returned 
to service with the exception of the 
failed carbon steel bundle and testing 
will be continued for an additional 
several months. 

In order to test additional materials 
for their corrosion resistance to gly- 
col-amine systems and to obtain in- 
formation on the corrosion resistance 
of aluminum 3S and 4-6 Cr.-1/2 Mo. 
steel at somewhat different conditions. 
it was decided to construct an experi- 
mental heat exchanger which was to 
be operated on a slip stream of a dif- 
ferent glycol-amine treating plant. 
This unit consisted of a carbon steel 
shell and a bundle containing carbon 


Figure 7. Cleaned Experimental 4-6 Cr.-'2 Mo. Bundle after 31 Weeks. 
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Figure 8. Cleaned Experimental Aluminum 3S Bundle (Aluminum 35S 


Shell) after 31 Weeks. 


steel tube sheets into which one hun- 
dred eight 34-inch tubes of the fol- 
lowing materials were rolled during 
different test periods: carbon steel, 
1-6 Cr.-1/2 Mo.. Croloy 9. Croloy 12 
(Type 410), Types 304 and 316 stain- 
less steel, Monel, aluminum 3S and 
Alclad aluminum 3S. The exchange: 
was 6 feet long and so designed that 
it was operated with a single pass 
through the shell side and four passes 
through the tubes. The unit was run 
in parallel with the hottest pass of 
the commercial heat exchanger and, 
in order to prevent deposition of dirt 
on the tubes, was mounted vertically 
with the rich solution entering at the 
top and flowing through the shell. 
During the first test, extending over 
a period of fifty-eight days, the unit 
contained carbon steel, 4-6 Cr.-1/2 
Mo. steel, 304 and 316 stainless steel 
tubes and was operated at approximate 
average conditions as follows: 


Solution Composition 
Monoethanolamine 
Diethylene 
Water 
A id gas 1 

solution 20 volumes/volume 
CO,:H,S in rich solution 05:1 


17.0 wt. % 
77.0 wt. © 
6.0 wt. % 


€ 
c 


g!ycol 


Temperatures 
ean solution, In 
Lean Solution, Out 
Rich Solution, In 
Rich Solution, Out 
Flow Rates 
Lean Solution 
Rich Solution 70GPM 
The unit was inspected twice during 
this test, once after thirty days and 
the second time at the end of the test. 
The carbon steel tubes showed general 
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corrosion and pits of varying depth 
along the outside of the tubes and no 
visible difference could be detected 
between the corrosion on the tubes in 
the first (hottest) and the fourth 
(coldest) lean solution passes. Mi- 
cromoter measurements made after 58 
days of operation indicated a material 
loss of approximately 13 percent on 
these tubes. The carbon steel tubes 
were covered with a heavy, flaky coat- 
ing of iron sulfide which could be 
removed only with considerable dif- 
ficulty. The alloy tubes were covered 
with a thin, viscous film which was 
very easily removable, and no signs of 
corrosion could be found underneath 
this film. No corrosion was found on 
the inside (lean solution side) of any 
tubes. Essentially the same observa- 
tions could be made at both inspec- 
tions with the exception that the corro- 
sion of the carbon steel tubes had 
progressed markedly between the first 
and second inspections. 

At the end of the first test, all car- 
bon steel tubes were removed and re 
placed with new tubes. In addition, 
Croloy 9, Croloy 12, aluminum 3S, 
aluminum 3S Alclad (on the inside) 
and Monel tubes were added to the 
exchanger bundle. The unit was then 


Compilation B 


Solution Composition 
Unc hanged 

Temperatures 
Lean Solution, In 
Lean Solution, Out 
Rich Solution, In 
Rich Solution, Out 

Flow Rates 
Unchanged 


A Gulf Publishing Company Publication 


Figure 9. Cleaned Experimental Aluminum 3S Bundle (Carbon Steel 


Shell) after 31 Weeks. 


placed back in operation after the 
lean solution temperature had been 
somewhat reduced. The approximate 
average operating conditions of the 
second test period were as shown in 
Compilation B, below. 

An inspection of the unit was con- 
ducted after 31 days of operation 
which revealed that very bad corrosion 
had occurred on the carbon steel tubes, 
which again were covered with a heavy 
coating of iron sulfide. The Monel 
tubes showed a thin but hard, crusty 
buildup of corrosion products; how- 
ever, no noticeable corrosion could be 
observed when the coating was re- 
moved, The 4-6 Cr.-1/2 Mo. tubes 
showed signs of very minor corrosion 
and the other metals did not display 
any evidence of corrosion. The alumi- 
num tubes were inspected very care- 
fully for electrolytic corrosion, par- 
ticularly at the tube rolls, but no evi- 
dence of any such action could be dis- 
covered, At the end of this test, the 
various materials had been exposed to 
the corrosive medium for periods of 
time as follows: 


Carbon Steel 

Croloy 9 

Croloy 12, Type 410 

Monel 

Aluminum 3S 

Aluminum 3S Alclad 

4-6 Cr.-1/2 Mo. Steel 

18-8, Type 304 Stainless Steel 
18-8, Type 316 Stainless Steel 


89 days 


At the end of this test, the results 
obtained were considered conclusive 
and no further work is being conducted 
at present with this experimental heat 
exchanger. 
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Commercial 4-6 Cr.-1/2 Mo. Steel 
Bundle 


On the basis of results obtained 
from laboratory work and the first 
inspections of the experimental heat 
exchangers, it was decided to manu- 
facture a full size exchanger bundle 
containing 4-6 Cr.-1/2 Mo. tubes and 
to install it in the hottest pass of the 
heat exchangers of the plant in which 
the experimental bundle described 
above was tested. The bundle con- 
tained carbon steel tube sheets, baffles 
and spacers and, besides the 4-6 Cr.- 
1/2 Mo. tubes, two tubes each of 
Monel and Inconel. The rich solution 
flowed in a single pass through the 
shell and the lean solution in two 
passes through the tubes. The bundle 
was inserted into a carbon steel shell 
and was operated at approximately 
the following conditions: 


Solution Compositions 
Monoethanolamine 
Diethylene glycol 
Water 
Acid gas in rich 

solution 20 volum 
Co: H.S in rich solution 

Temperatures 
Lean solution to exchanger 300° F 
Rich solution from exchanger 243° F 


17.0 wt. % 
77.0 wt. % 
6.0 wt. % 


es/volume 
05:1 


After 146 days of operation, the 
bundle was removed from the shell, 
cleaned by hosing with water and in- 
spected. A considerable amount of 
hard, flaky iron sulfide could be seen 
covering the tubes and the space be- 
tween the tubes. This, however, was 
much less than was found on a carbon 
steel bundle inspected at a previous 
date after having been in operation for 
approximately 60 days. Figure 10 pre- 
sents a close-up of this corroded car- 
bon steel bundle and Figure 11 shows 
the section adjacent to the fixed tube 
sheet of the 4-6 Cr.-1/2 Mo. bundle. 
Although accumulation of iron sulfide 
is quite evident, particularly at the bot- 
tom of the 4-6 Cr.-1/2 Mo. bundle, the 
difference is quite apparent. Compari- 
son of the appearance of the two bun- 
dies shows the very tightly packed and 
hard deposit of iron sulfide in the 
interstices between the tubes of the 
carbon steel bundle. This deposit had 
obviously resulted from the buildup of 
corrosion products on the tube sur- 
faces and led ultimately to almost 
complete plugging of the exchanger 
bundle. On the other hand. the accu- 
mulation of deposited material on the 
46 Cr.-1/2 Mo. bundle was much 
more easily removed and it was appar- 
ent that this materia] had been carried 
into the exchanger by the plant solu- 
tion and deposited on the tubes rather 
than having grown directly on the tube 
surfaces, No corrosion of the 4-6 Cr.- 
1/2 Mo. tubes could be found under- 
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neath the iron sulfide deposit. The car- 
bon steel parts of the bundle, such as 
baffles and spacer rods, showed quite 
severe corrosion which can be seen in 
Figures 12 and 13, Note on Figure 12 
the considerable enlargement of baffle 
holes shown in left foreground. The 
pits on the carbon steel spacer rod 
should be noted especially, in upper 
part of Figure 13, as compared with 
the absence of corrosion on the ad- 
joining 4-6 Cr.-1/2 Mo. tubes. Microm- 
eter measurements of the tubes indi- 
cated that no material loss had been 
sustained. Figure 14 shows, from the 
top to the bottom, one 4-6 Cr.-1/2 Mo. 
tube, two Inconel and two Monel tubes. 
All the tubes were found to be free 
from corrosion, but a thin, hard de- 
posit was found on the Monel tubes. 
The Incone! tubes were clean. Inspec- 
tion of the tubes after removal of the 
deposit and micrometer measurements 
indicated no detectable corrosion. 

The results of the work done with 
the experimental aluminum 3S and 
1-6 Cr.-1/2 Mo. steel heat exchangers 
indicate quite conclusively the suitabil- 
ity of these two materials for use in 
the manufacture of heat exchangers 
for glycol-amine systems. The results 
also confirm the predictions derived 
from the laboratory work previously 
reported.* It was quite interesting to 
observe the performance of the alum- 
inum 3S under commercial plant con- 
ditions. The suitability of this material 
was questioned seriously at the start 
of this investigation, especially since 
it was reported in at least one instance 
that aluminum tubes had failed after 
very short time in an aqueous amine 
system. It was also reported in the lit- 
erature’ that corrosion of aluminum 
can be expected if iron sulfide is pres- 
ent in the system. However, it should 
be pointed out that the experiments 
discussed in this paper cover only sub- 
stantially anhydrous glycol-amine solu- 
tions and that a different behavior of 
all materials tested may be expected 
in plants employing aqueous amine 
systems. As demonstrated by the au- 
thors,* the addition of diethylene gly- 
col to an aqueous amine solution ap- 
pears to depress the corrosiveness of 
such a solution towards aluminum, 
which permits the use of this material 
in glycol-amine systems. 

It was the consensus of all partici- 
pants in this project that the use of 
either aluminum 3S or 4-6 Cr.-1/2 Mo. 
in the manufacture of process equip- 
ment in glycol-amine plants offers an 
economic solution of the corrosion 
problem. In order to demonstrate this 
point, Table 1 has been prepared 
showing comparative prices of carbon 
steel heat exchangers containing tubes 
manufactured from different materials. 


This comparison is based upon an 
average size commercial treating plant 
heat exchanger, with a floating head, 
designed for approximately 150 psig. 
working pressure and containing 20- 
feet long, l-inch o.d. 18-Bwg. tubes. 
The cost of the carbon steel tubes is 
approximately one-third of the cost of 
the entire carbon steel unit. This com- 
parison indicates quite clearly the eco- 
nomic advantage of aluminum 3S and 
4-6 Cr.-1/2 Mo. over other materials 
possibly to be considered for this 


service. 


Table 1 
Ratio of Total Cost of Unit 
te Total Cost of — 
i-Inch 18 Bwg. Tabe Material All-Carbon Stee! Unit 


§ Steel Minimum Wall 1.000 
Aluminum 38 1.867 
4-6 Cr-¥4 Mo. (Aversge Weil 

304 Stainlese Stee! 

316 Stainless Stee! 

Monel 

Inconel 





Corrosion in Commercial Plants 


The discussion of corrosion experi- 
enced in amine gas treating plants will 
be divided into two parts. one dealing 
with corrosion observed in glycol- 
amine plants and the other with corro- 
sion in aqueous amine systems. This 
division is felt to be necessary because 
experience has taught that both sys- 
tems, although employing the same 
active agent, display considerably dif- 
ferent behavior. 


Data on the corrosion of ten glycol- 
amine gas treating plants varying in 
age between several months and five 
years and constructed entirely from 
carbon steel have been compiled and 
an attempt has been made to correlate 
the operating conditions with the ob- 


served corrosion and thus to arrive at 
a satisfactory explanation of the most 
influential factors. 

Not a single case of contactor cor- 
rosion was found and in no case did 
equipment processing lean solutions 
show any evidence of corrosion from 
the solution side. In one plant the still 
corroded very severely and had to be 
replaced after 32 months of operation. 
However, the corrosion history of this 
plant was obscured by widely fluctuat- 
ing operating conditions and the cor- 
rosion problem in this installation has 
been considered atypical for the pur- 
poses of this discussion. A few reboiler 
failures have been observed but the 
place of most frequent corrosion fail- 
ures has been the hottest pass of the 
solution heat exchangers. Failures of 
tubes in this vessel ranging from 3 to 
22 months have been observed regu- 
larly and in almost all cases it was 
found that the corrosive failure was 


Petroleum Refiner—V ol. 30, No. 2 





Figure 10. Commercial Carbon Steel Heat Exchanger Bundle, Top 


Section, after 60 Days. 


confined to an area directly adjacent 
to the fixed tube sheet. In heat ex- 
changers commonly used in such in- 
stallations, this is the point where the 
regenerated solution enters the tubes 
and is heat exchanged with the rich 
solution flowing through the shell. 
Very deep pitting of the outside of 
the tubes could be observed in the im- 
mediate vicinity of the fixed tube sheet 
and in many instances the tubes were 
completely from the rolled 
section immediately at the tube sheet 
face. Figure 15 a piece of a 
carbon tube removed from the 
hottest pass of a glycol-amine plant 
heat exchanger, the specimen consist- 
ing of the tube portion rolled into the 
tube sheet and a small section directly 
adjacent thereto. The observed corro- 
sion in the form of a ring directly at 
the tube sheet face is quite typical. 
On the other hand, inspection of the 
same tube several inches distant from 
the tube sheet showed considerably 
less corrosion. It should be pointed 
out that although this particular loca- 
tion is generally the site of tube fail- 
ure, corrosion is not limited to this 
area and general pitting and material 
loss have been found throughout the 
entire bundle, Similar ring-type cor- 
rosion has been observed on ihe tubes 
immediately adjacent to both faces of 
the baffles and deep pitting appears to 
be particularly prevalent in areas 
where large amounts of iron sulfide 
have accumulated. The deposition of 
iron sulfide on the tube surface is gen- 
erally hard and dense, which inter- 
feres with proper heat transfer result- 
ing in an increase of the metal skin 
temperature and consequent increased 
corrosion rate. In addition, there is 
reason to believe, because of the deep 
pitting observed, that the corrosion is 


severed 


shows 
steel 
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further aggravated by electrolytic ac- 
tion between the iron sulfide deposits 
and the metal and concentration cell 
effects due to the evolution of gases at 
the hot metal surface. 

In order to account for the most fre- 
quent occurrence of corrosive failures 
in the area immediately adjacent to 
the fixed tube sheet of the heat ex- 
changers, the following explanation 
was developed. On the basis of con- 
siderations of general chemistry and 
subsequent laboratory experiments, it 
was determined that the main factor 
for the corrosion of carbon steel in 
amine systems is the presence of either 
or both of the acidic gases, hydrogen 
sulfide and carbon dioxide, at elevated 
temperatures. Although a synergistic 
action between the two gases is quite 
possible, no obvious correlation be- 
tween the ratio of CO,:H,S in the 
solution and the rate of corrosion 
could be disccvered in the study of 
several plants processing sour gases 
with widely varying CO,:H,S ratios. 
It should be pointed out here that the 
presence of oxygen and oxidation 
preducts in the amine solution un- 
doubtedly has some effect on the cor- 
rosion, although the exact mechanism 
has not yet been determined satisfac- 
torily. However, corrosion occurs in- 
dependently of the presence of any 
source of oxygen and increases mark- 
edly with increasing temperature. 

Based on the above considerations, 
the location in the plant equipment 
expected to be most vulnerable to cor- 
rosive attack is that at which an acid 
gas saturated solution contacts metal 
at the highest temperature and in 
glycol-amine plants this region is the 
entry point of the lean solution into 
the hottest heat exchanger, A more de- 
tailed discussion of this mechanism 
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Figure 11. Commercial 4-6 Cr.-¥2 Mo. Heat Exchanger Bundle, Section 
Adjoining Fixed Tube Sheet, after 146 Days. 


has been presented in a previous pub- 
lication.* 

In like manner, the above considera. 
tions and the stripping mechanism in 
a glycol-amine plant may be used to 
explain the absence of corrosion in 
properly operated reboilers and in the 
lean solution cycle. Since it is good 
operating practice in glycol-amine 
plants to effect all stripping in the 
still column proper, practically no 
acid gas is present in the reboiler nor 
in any part of the lean solution cycle 
and, therefore, no corrosion can be 
found. Furthermore, lean glycol-amine 
solutions are essentially free from acid 
gas and do not contain appreciable 
amounts of carbon dioxide as do lean 
aqueous amine solutions. This differ- 
ence between the two systems will be 
discussed further in the description of 
corrosion problems involved in aque- 
ous amine systems, It is also of inter- 
est to note that lean glycol-amine solu- 
tions were found both experimentally 
and in plant observation to be non- 
corrosive in systems where oxygen and 
oxidation products were definitely 
present, However, oxygen and oxida- 
tion products appear to aggravate rich 
solution corrosion appreciably. 

The corrosion problem in glycol- 
amine plants which, as explained 
above, is centered in heat exchanger 
corrosion, has been found to be mainly 
influenced by 1) the metal skin tem- 
perature prevailing in the exchanger, 
2) the degree of saturation of the rich 
solution and 3) the presence of oxy- 
gen and oxidation products in the sys- 
tem. There are other factors, such as 
accumulation of iron sulfide, presence 
of extraneous matter and stress corro- 
sion on vessels which had not been 
stress relieved, However, the three fac- 
tors pointed out appear to have the 
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most critical influence on the rate of 
corrosion 

In considering the three main influ- 
mentioned above, it 


that in general, tem 


factors 
may be stated 1) 


encing 


peratures on the order of 200-240° F. 
are maintained in rich glycol-amine 


solutions entering the hottest pass of 
the heat exchangers, 220-260° F. in 
the rich solution entering the still and 
290-325° F. in the reboiler. It has 
been found that corrosion is considera- 
bly reduced by keeping the still feed 
temperature at approximately 220° F 
und the reboiler temperature at 300 
F. With the reflux rate, this 
reboiler temperature is sufficient to ob 


proper 


tain complete stripping in the still col 
umn and thus to protect the reboiler 
from corrosion, It might be of interest 
to note here that extensive tests have 
decom 


demonstrated that no thermal 


position of amine or glycol occurs at 
The 


solutions is 


these temperatures, 2) acid gas 


content of glycol-amine 
normally kept close to saturation and 
due to the existing equilibrium condi 
tions in suc h solutions, some desorp 
tion of acid gas occurs at the tempera 
tures present in the hottest pass of the 
heat 


has been found to aggravate corrosion 


exchangers. This gas evolution 
in this equipment and considerable re 


duction thereof may be obtained by 
operating at a somewhat lower degree 
of solution saturation and at the lowest 
temperatures compatible with efficient 
process performance, 3) Elimination 
of all sources of oxygen will help in 
reducing the rate of corrosion 


Finally 


factors contributing to 


n order to eliminate other 
the corrosion 


of carbon steel equipment, removal of 


Figure 12. Commercial 4-6 Cr.-'2 Mo. Heat Exchanger Bundle, Top of 
Bundle Showing Carbon Steel Baffle after 146 days 


iron sulfide from the solution by fil- 
tration, use of steam condensate for 
makeup water and stress relieving of 
all major vessels is recommended. Fur- 
thermore, there is some evidence to 
indicate that heat exchangers designed 
for rich solution flow through the 
tubes appear to be somewhat less sub- 
ject to corrosive failure, possibly due 
to minimizing the deposition of iron 
sulfide or other detritus on the tube 
surtaces, 

Although, as can be seen from the 
above discussion, it is possible to mini- 
mize corrosion of carbon steel equip- 
ment in glycol-amine plants to a con- 
siderable appears to the 
authors that the use of low-priced cor- 
rosion resistant alloys in the manufac- 
ture of certain parts of the plant offers 


extent, it 


a more advantageous solution of the 
problem, It is felt that the use of such 
materials will permit operation of the 
process at its highest efficiency and 
insure continuous trouble-free plant 
operation, 

Information gathered on the corro- 
sion of gas treating plants employing 
aqueous amine systems show that cor- 
rosion of all parts of the system has 
been encountered, The most frequent 
failures have been observed in the re- 
boiler, although heat exchanger, still 
and solution cooler corrosion has been 
observed in several instances, The life 
of the different pieces of equipment. 
especially the reboilers, varied consid- 
erably, ranging from two months to 
several years, depending on the oper- 
ating conditions of the plant. 

The appearance of the corrosion in 
aqueous amine systems is quite simi- 


lar to that observed in glycol-amine 


plants, It consists of accumulation of 
pits and defects in the most affected 
areas and general material loss in 
other parts of the systems. In some 
cases, cracks such as usually observed 
in stress corrosion were found in areas 
subjected to this type of attack. 

The explanation for the corrosion 
behavior of aqueous amine plants can 
also be found in the regeneration 
mechanism involved in such systems. 
Aqueous amine solutions are only very 
their acid 
proper, the 


incompletely stripped of 
gas in the still column 
main portion of the acid gas desorp- 
tion, especially with respect to carbon 
dioxide, occurring in the reboiler. 
Since the reboiler is the hottest part 
of the system and considerable 
amounts of acid gas are contacting the 
metal surface, a maximum of corro- 
sion can be expected in this vessel. 
Due to the equilibrium conditions ex- 
isting in aqueous amine systems, the 
lean solution always contains more or 
less appreciable amounts of carbon 
dioxide and consequently the hot parts 
of the lean solution cycle are also sub- 
ject to corrosive attack. 

In order to improve the efficiency 
of the aqueous process, the 
boiling point of the solution was 
raised in several instances by main- 
taining elevated pressure on the still. 


amine 


Several of these plants have shown 
very severe corrosion some 
cases could be reduced materially by 
lowering the still pressure and conse- 
quently the reboiler temperature. 
Sased on the information obtained 
from the literature and observations 
made on several aqueous amine plants, 
it is felt that the controlling factors in 
the corrosion of aqueous amine sys- 


which in 


Figure 13. Commercial 4-6 Cr.-'2 Mo. Heat Exchanger Bundle, Showing 
Alloy Tubes and Carbon Stee! Spacer Rod, after 146 Days 
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are reboiler temperature and 
presence of oxygen and oxidation 
products, Connors and Miller’ report 
that in a large number of aqueous 
amine installations, corrosion could be 
eliminated almost entirely by reducing 
the temperatures on the reboilers, and 
they assumed that decomposition of 
the amine occurs at excessively high 


tems 


temperatures, resulting in the forma- 
tion of corrosive products, Although 
such a mechanism is possible, it is not 
necessary to assume the presence of 
corrosive decomposition products to 
account for the severe corrosion at 
high temperatures, considering the 
sharp increase of corrosiveness of car- 
bon dioxide with increasing tempera- 
ture. Oxidation products present in 
the solution seem to contribute mate- 
rially to the corrosion of carbon steel 
equipment. It is reported that in plants 
treating gas containing hydrogen sul- 
fide, the presence of oxygen results in 
the formation of amine thiosulfate 
which not only inactivates part of the 
amine but also increases the corrosive- 
ness of the solution. It is interesting to 
note that glycol-amine solutions possi- 
bly react in a different manner since 
in no case could thiosulfate be de- 
tected in the solutions. 


Corrosion Inhibiting Agents 


Addition of corrosion inhibiting 
agents to treating solutions has been 
reported but no conclusive informa- 
tion as to the effects of this device is 
available to the authors, Neutraliza- 
tion of corrosive decomposition prod- 
ucts of the amine and reactivation of 
amine, which had become inactivated 
by formation of thermally stable com- 
pounds, by the addition of sodium 
carbonate or hydroxide has also been 
reported, In fact, this practice is used 
continuously in several existing aque- 
ous amine plants. Another means of 
reactivation of deteriorated aqueous 
monoethanolamine solutions consists 
of separation of the volatile amine 
from less volatile decomposition prod- 
ucts by semi-batch steam distillation. 
Successful application of this practice 
has also been reported in several in- 
stances 

In several cases, alloy steels, usually 
Types 304 or 316 stainless, have been 
used in reboilers, exchangers and stills 
of aqueous amine plants and very sat- 
isfactory performance of these mate- 
rials has been reported. In at least one 
instance, aluminum was also tried in 
of an amine 


the reboiler aqueous 


plant, but very rapid corrosion of this 


material was observed. 
Two aqueous amine plants are 
corrosion 


known in which reboiler 


problems have been particularly seri- 
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Figure 14. Commercial 4-6 Cr.-'2 Mo. Heat Exchanger Bundle, Showing from Top to 
Bottom: One 4-6 Cr.-'2 Mo. Tube, Two Inconel Tubes, Two Monel Tubes, after 146 Days. 


ous and both these plants were de-, 
signed to utilize hot oil as the heating 
medium in the reboiler. In both plants, 
the hot oil temperatures were in the 
order of 500-550° F. In one plant, the 
still operating pressure was in the 
order of 35 psig. with corresponding 
reboiler temperatures in the order of 
280-290° F. while in the other plant, 
the still operating pressure was ap- 
proximately 10-15 psig. with corre- 
sponding reboiler temperatures in the 
order of 250-260° F. In both plants, 
carbon steel reboiler tubes failed in a 
period of 60 to 90 days after installa- 
tion. 

In the first plant mentioned, be- 
cause of the size and importance of 
the treating operations, there was con- 
siderable concern over the reboiler 
failures and as a result, a rather ex- 
tensive testing and investigational pro- 
gram was invitiated in an effort to 
rectify the difficulties, A Type 304 
stainless steel bundle installed in this 
same plant also lasted only about 90 
days. 

In order to find a material suitable 
for installation in the reboiler tubes, 
the following materials were tested on 
a slip stream of the subject plant: 


Aluminum 3SO 

Carbon Steel 

Type 304 Stainless Steel 
Type 316 Stainless Steel 
Monel 

Inconel 

Carpenter 20 Steel 

70-30 Copper-Nickel 


The aluminum tubes failed after a 
few days and the carbon steel and 
Type 304 stainless steel tubes evi- 
denced very severe corrosion and ac- 
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tual failures after 43 days. After 87 
days, the Type 316 stainless steel tubes 
failed and leaks were found in the 
70-30 copper-nickel tubes after ap- 
proximately 100 days of service. At 
the end of the test, after a total of 161 
days, the Monel tubes showed very 
minor signs of corrosion and the In- 
conel and Carpenter 20 tubes were in 
good condition although not as good 
as the Monel tubes. 


Continued Search 

In continuation of the search for a 
corrosion resistant material, a 70-30 
copper-nickel bundle was installed in 
the reboiler which failed after 99 days 
of service, A bundle was subsequently 
installed which consisted of tubes of 
the following materials: 


Type 304, 310, 316, 410, 430, 446 and 
507 Stainless Steel 

Monel 

Inconel 

70-30 Copper-Nickel 

Carpenter 20 Steel 

Hastelloys B and C 

7% Cr.-1/2 Mo. Steel 

9% Cr.-1/2 Mo. Steel 

Croloy 25-20 


After approximately 50 days of op- 
eration, it was found that all chro- 
mium-molybdenum tubes had failed 
and that several of the Type 446 and 
one Type 310 stainless steel tubes 
were cracked in the tube sheet, proba- 
bly due to over-rolling, The other 
tubes appeared to be in good condi- 
tion. Although experimentation is be- 
ing continued, the results obtained up 
to date indicate that Monel, Inconel 


105 














and Carpenter 20 steel are suitable 


materials for this service 


Conclusions 

In conclusion, it appears from the 
evidence accumulated to date that 
there are two general means of suc- 
cessfully attacking the problem of 
corrosion of carbon steel equipment 
in amine gas treating plants, One of 
these approaches consists of adopting 
certain process adjustments and oper- 
ating precautions. Among these, solu- 
tion temperature in the hottest pass of 
the heat exchangers, degree of satura- 
tion of the solution and elimination of 
sources of oxygen have been found to 
be most important in glycol-amine 
plants. By adjusting these factors prop- 
erly, corrosion of heat exchangers, 
which is most commonly observed 
such plants can be reduced materially. 
In aqueous amine systems, the re- 
boiler temperature and the presence 
of oxygen and oxidation products 
in the solution appear to be the 
prime causes for corrosion of car- 
bon steel equipment, especially re- 
boilers, stills and solution exchangers. 
By maintaining the proper reboiler 
temperature and preventing oxygen 
contamination of the solution, cor- 
rosion has apparently been con- 
trolled to an appreciable extent. Neu- 
tralization of corrosive contaminants 
and reactivation of inactivated amine 
by the addition of strong inorganic 
bases and steam distillation has also 
been reported to be beneficial. No con- 
clusive evidence is available as to the 
effectiveness of corrosion inhibiting 
agents. It should be pointed out that. 
although the presence of oxygen and 
oxidation products undoubtedly ag- 
gravates corrosion, laboratory experi- 
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Figure 15. Corroded 
Carbon Steel Tube 
Section from Heat 
Exchanger in Glycol- 
Amine Plant. 


ments and field experience have shown 
that corrosion can be obtained in 
oxygen-free systems, provided other 
factors conducive to corrosion are 
present. Stress relieving of all major 
vessels is also indicated by experience 
to be desirable, Although some benefit 
will be derived from these measures, 
in general they will be accompanied 
by certain sacrifices in process effi- 
ciency or increase in operating ex- 
pense. The other approach which 
appears to the authors to offer the 
greatest benefit is the use of corrosion 
resistant materials in areas subject to 
excessive attack. The experiments re- 
ported in this paper indicate that 
aluminum 3S and 4-6 Cr.-4 Mo. steel 
are suitable materials for use in heat 
exchangers in glycol-amine plants, 
while 304 and 316 stainless steel, 
Monel, Inconel and Carpenter 20 steel 
have shown good resistance to corro- 
sion in aqueous amine systems operat- 
ing at various conditions, The use of 
alloys will effectively reduce corrosive 
failure in most cases while permitting 
maintenance of plant operation at opti- 
mum conditions, However, it should be 
pointed out that in certain existing 
installations it may not be at all feas- 
ible to make suitable process adjust- 
ments in accordance with the first ap- 
proach just mentioned, in which case 
the use of corrosion resistant materials 
is almost mandatory. 

In the design of new plants, every 
consideration should be taken of 
proper adjustment of process variables 
to give optimum corrosion protection 
but again, the use of alloys should be 
included in balancing an economic 
evaluation and process efficiency 
against investment and operating costs. 
In this regard, it should be pointed 


out that sufficient evidence has been 
accumulated on both glycol-amine and 
aqueous amine plants to indicate that 
certain design practices employed in 
the past are definitely to be avoided in 
the design of future installations. 

Finally, it should be pointed out 
again that most of the experimental 
work described in this presentation has 
been confined to systems employing 
glycol-amine solutions of relatively 
low water content and that conclusions 
advanced in regard to the use of ma- 
terials such as aluminum and 4-6 Cr.-14 
Mo, steel should not be assumed to 
apply to aqueous amine systems with- 
out due precaution. It also should be 
mentioned that this presentation is di- 
rected primarily at applications of the 
amine process to large scale treatment 
of natural gas and for this reason is 
limited in scope to systems employing 
monoethanolamine in glycol and aque- 
ous solutions, which is most commonly 
used as the active treating agent. 

It is felt that considerable progress 
has been made in the understanding 
and the solution of corrosion problems 
in amine gas treating plants. However, 
due to the considerable number of 
variables involved in the many existing 
gas treating installations, it is recog- 
nized that in certain cases, deviations 
from the principles discussed herein 
will be observed. Such cases will re- 
quire an individual study of all factors 
involved before a satisfactory solu- 
tion of the corrosion problem can be 
achieved. 
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THE AUTHOR has developed 
a system of light hydrocarbon 
process plant calculations that 
utilizes printed forms to expe- 
dite the work. Engineers do 
a great amount of trial-and- 
error work in setting up or 
checking the operation of hy- 
drocarbon processing units. 
Much of this can be by-passed 
through the use of these forms. 
Prepared forms provide an 
orderly procedure for rating 
the major equipment items of 
a@ process and for making the 
usual absorption, stripping. 
fractionation, and vapor- 
liquid equilibria calculations. 

Parts I and II, October and 
November Petroleum Refiner, 
treated the basic principles 
upon which light hydrocarbon 
process plant calculations and 
designs are based, and pre- 
sented the first of the calcula- 
tion forms. Part III continued 
with the printed calculation 
forms and considered ab- 
sorber calculations. Part IV 
(January, 1951, Refiner) cov- 
ered the calculation of strip- 
ping columns. This current 
section enters into the calcu- 
lation of gas fractionation sys- 
tems. 


Me RACTIONATION is the process 
|: of separating relatively low 
boiling constituents of a liquid 
or vapor stream into two or more frac- 
tions, each fraction having a predeter- 
mined boiling range. This same process 
is known by several names: stabiliza- 
tion, rectification and fractionation. 
The latter name, being more descrip- 
tive, is the one most commonly used in 
the petroleum industry. 

The process of fractionation makes 
use of the fact that the vapor in equi- 
librium with a liquid has a higher con- 
centration of the lower boiling point 
components than the liquid. If the 
vapor in equilibrium over a liquid is 
partly condensed, a further concentra- 
tion of the lower boiling point con- 
stituents is effected in the vapor in 
equilibrium with this new liquid. By 
introducing sufficient such steps any 
degree of concentration of the desired 
constituents can be effected. 

To illustrate the basic principles in- 
volved in fractionation and to give a 
visual concept of what takes place in 
a fractionating column, Figure 17 can 


be used. 


A System of Process Calculations 
For Light Hydrocarbons 


Part V. Fractionation 


A. J. L. HUTCHINSON 


Fish Engineering Company, Houston 


High-Pressure Absorbers of the Dubach, La., Plant of Southwest Gas Producing Company, 
Built by Fish Engineering Corporation. Inlet gas to the absorbers is dehydrated in the 
columns behind the three absorbers and chilled to 60° F. 
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In the figure ] represents boilers in 
which heat can be applied through 
some means as ;. ( ondensers between 
the boilers and for the final product 
are 2 and 4 is the final overhead re- 
ceiver. If now the lower boiler were 
filled with a mixed liquid and heat 
were applied, the lower boiling point 
constituents would be driven off in the 
vapor in a more concentrated mixture 
than they were in the liquid. These 
vapors would condense and flow into 
the next boiler when again the lower 
boiling point constituents would pass 
off as vapor further concentrated and 
the unvaporized portion would return 
to the lower boiler. This process could 
be repeated till the lowest boiling 
point constituents would pass into the 
final receiver 4 in a relatively 
centrated condition. 


con- 


Although this process has been de- 
could 


con- 


scribed as a batch process it 
easily be made continuous by 
stantly introducing a feed into any one 
of the boilers and continuously with- 
drawing excess liquid from the bottom 
reboiler. Although the diagram only 
shows three boilers and three con- 
densers, any number could be used. 

Fractionation could be accomplished 
in an apparatus as illustrated but it 
would be expensive and very inefficient 
from a heat recovery standpoint as no 
heat is salvaged from the condensers 
and all the vapors are condensed into 
liquid. The next step in the develop- 
ment of fractionation would be in hav- 
ing the liquid from the next higher 
reboiler partially condense the vapor 
rising from the lower reboiler and in 
so doing the liquid descending would 
be partially vaporized, 

This is what actually takes place in 
a fractionating column. A fractionat- 
ing column can be considered for sim- 
plicity as consisting of two sections: 
the lower section can be considered as 
a stripping section in which the lower 
boiling point constituents not desired 
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in the bottoms product are stripped 
from the feed and the upper section as 
an absorbing section where the higher 
boiling point constituents desired in 
the bottom are absorbed by the reflux 
and returned to the stripping section. 

The over-all diagram of a fractionat- 
ing column is shown in Figure 18. 

The feed to a column should be at 
its bubble point or partially vaporized. 
On entering the column the liquid por- 
tion of the feed flows down over the 
trays and into the reboiler where its 
temperature is further raised, vapor- 
izing part of it. These vapors rise 
through the column transferring heat 
and material to the descending liquid 
till the vapors passing through the feed 
plate join the vapor portion of the 
feed, 

The vapors rising from the feed 
plate pass through the trays above the 
feed and are either partially or 
totally condensed in the reflux con- 
denser, The constituents not withdrawn 
as overhead product are returned to 
the column as liquid and flow down 
the column. It can be seen from this 
that the vapor rate above the feed plate 
is the sum of the internal reflux (see 
below) as a vapor and the net over- 
head as a vapor, the vapor rate below 
the feed is the rate at which vapors 
leave the reboiler. This also means that 
the vapor rate above the feed is the 


vapor rate in the stripping section plus 
the vapor portion of the feed, 

The liquid rate in the column is a 
little harder to figure. If the reflux 
returns to the top of the column at a 
higher temperature than the top tray, 
which is the case if the overhead prod- 
uct is a mixture, the colder reflux will 
condense an additional amount of 
liquid, In this way there are two reflux 
quantities spoken of: the external re- 
flux rate and the internal reflux rate. 
The external! reflux rate is the rate at 
which liquid is returned from the re- 
flux condenser and internal reflux rate 
is the rate at which reflux flows down 
the column. 

The liquid rate below the feed is the 
sum of the internal reflux rate and the 
liquid portion of the feed. 

Consideration of a section of such a 
column Figure 19 will show how this 
takes place and ties in with the ex- 
ample previously given. 

Where: 
N = the tray under consid- 
eration 
the tray above Tray N 
the tray below Tray N 
the vapor leaving Tray 
N—1l, Tray N and 
Tray N + 1, respec- 
tively 
the liquid leaving Tray 
N—1, Tray N and 
Tray N +1, respec- 
tively 
Vol 
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The vapor leaving tray N is in equi- 
librium with Ly, the liquid leaving the 
tray. This is true of a theoretical tray 
and is the definition of a theoretical 
tray or one having 100 percent tray 
efficiency. Vy then is richer in lower 
boiling point constituents than Ly. As 
Vx passes through N — 1 some of the 
higher boiling point constituents con- 
dense giving up their latent heat to the 
liquid on this tray. This heat raises the 
temperature of the liquid on this tray 
and at the same time vaporizes some of 
the lower boiling point constituents on 
this tray so that the vapors Vy-, are 
richer in the lower boiling point con- 
stituents and lower in the higher point 
constituents than vapors Vy. The same 
thing takes place on all trays in the 
column, 

There are two general methods of 
computing the number of trays and 
reflux rate necessary to perform the 
desired fractionation, These two gen- 
eral methods are: 1) the tray by tray 
method and 2) the over-all method. 
The tray by tray method, although 
much longer, gives information not 
obtained by the over-all methods, The 
tray-by-tray method gives the tempera- 
ture and composition of every tray in 
the column showing how each con- 
stituent behaves and points of rapid 
temperature and composition change. 
These points are sometimes very help- 
ful in setting up the contro) system. 

Usually in fractionation it is desired 
to have not over two constituents pres- 
ent in both the net overhead and bot- 
toms products. These two components 
are termed the “key components.” In 
a column making a cut between iso- 
butane and propane, a small amount 
of isobutane is permissible in the over- 
head and a small amount of propane 
is permissible in the bottoms product. 
In this case, propane and isobutane 
would be the key components. 

The tray-by-tray calculation is car- 
ried out by computing, for an assumed 
reflux rate, the temperature and com- 
position in the “absorbing section” by 


Figure 19 
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« Mol fraction of component in vapor rising from reboiler 


NOMENCLATURE 


Mols bottoms 
Mols distillate 
Mols feed 
Mols liquid downflow above feed tray 
Mols vapor above feed tray 
Mols liquid downflow below feed tray 
Mols vapor below feed tray 
Equilibrium constant 
Equilibrium constant of light key component 
Equilibrium constant of heavy key component 
Total number of equilibrium trays including reboiler and partial condenser 
Number of equilibrium trays between top and bottom terminal trays in 
minimum tray calculation 
, Total number of equilibrium trays at total reflux 
Mol fraction of component in liquid bottoms 
Mol fraction of component in liquid distillate 
Mol fraction of light key component in liquid 
Mol fraction of heavy key component in liquid 
Mol fraction of component in liquid at bottom pinch point 
Mol fraction of component in liquid at top pinch point 
Xs, etc. Mol fraction of component in liquid in 
(Trays in column are numbered from top down.) 
Mol fraction of component in liquid on bottom tray in column 
», Xs-s,etc. Mol fraction of component in liquid on Tray S—1,S—2 
Mol fraction of component in liquid portion of feed 
Mol fraction of component in distillate vapor 
Y:, Ys, etc. Mol fraction of component in vapor rising from Tray 1, 2, 
3, etc 
Mol fraction of component in vapor rising from bottom tray in column 
, Ys-s, etc. Mol fraction of component in vapor rising from Tray S—1, 
S — 2, etc. 


Tray 1, 2, 


Minimum reflux factor above feed tray 
Minimum reflux factor below feed tray 
Quantity, internal reflux ratio below feed 

ratio above the feed, less one 
Internal reflux ratio above feed, L/V 


L/V 


divided by the internal reflux 


Internal reflux ratio below feed, 
Refers to bottoms 
Refers to distillate 
Refers to feed 
Light key component 
Heavy key component 
Liquid portion of feed, basis 1 mol of feed 
Number of equilibrium trays above feed 
Number of equilibrium trays below feed 
Top terminal tray in min. tray calculation 
Bottom terminal tray in min. tray calculation 
Ratio of mol fraction of light key to heavy key in liquid portion of feed 
Ratio of equilibrium constant of light key to equilibrium constant of 
heavy key component 
Ratio of equilibrium constant of light key to equilibrium constant of 
heavy key 
Ratio of liquid mol fraction of light key to heavy key at top pinch point 
Ratio of liquid mol fraction of light key to heavy key at bottom pinch 


point 
¥ Function of ra/te 


starting at the top of the column and 
working down to the feed plate. The 
feed plate is considered the plate on 
which the ratio of the key components 
so calculated equals the ratio of the 
key components in the liquid portion 
of the feed. 

The stripping section is calculated 
by starting from the reboiler and com- 
puting up tray by tray till the ratio 
of the key components equals the ratio 
of the key components in the liquid 
portion of the feed. If this ratio can 
not be obtained in either the absorb- 
ing or stripping sections, the reflux 
rate assumed has been chosen too 
small, so another assumption of a 
larger reflux rate must be taken an 
the calculations repeated with this 
value. 

It is customary to express the reflux 
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rate as a ratio with respect to one of 
the streams entering or leaving the 
column. The three reflux ratios are 1) 
the ratio of the reflux to the overhead 
product, 2) the ratio of the reflux to 
the feed and 3) the ratio of the reflux 
to the bottom product. The most usual 
reflux in use is the ratio of the external 
reflux to the overhead product. These 
ratios are the ratios on a molal basis. 

In computing a column the first 
thing is to determine where the cut 
shall be made and the distribution of 
the key components. This defines the 
composition of the overhead and the 
bottoms products. Next it must be 
known if the overhead product must 
be taken off as liquid or as a vapor or 
if a mixture of liquid and vapor is 
desired. This information is needed to 
arrive at the column operating pressure. 


109 














COLUMN CALCULATIONS 
SHEET |—MINIMUM TRAYS 


oPPREP ESE | 


ae 
__Eat. De 


SSBEESBs 





_Date __ 


a Cakes Appa 


Figure 20 


If it is desired to remove the over- 
head as a liquid, the column operating 
pressure must be high enough so that 
at the reflux condenser outlet tempera- 
ture, determined by the cooling medium 
temperature, the overhead is at its 
bubble point. To the reflux accumulator 
pressure must be added the pressure 
drop through the condenser, If it is 
desired to take the overhead off as a 
vapor the column pressure will be the 
dew point pressure of the overhead at 
the reflux condenser outlet temperature 
plus the pressure drop through the 
condenser. If a mixture of liquid and 
vapor is desired the operating pressure 
will be between these two pressures 
and governed by the relative amounts 
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of liquid and vapor desired. 

The composition of the reflux is then 
either the same as the overhead prod- 
uct when the overhead product is taken 
off as a liquid or its composition is 
that of a liquid in equilibrium with 
the vapors at the reflux condenser out- 
let temperature and pressure. 

At the assumed reflux ratio, the com- 
position of the vapors leaving the col- 
umn and entering the reflux condenser 
can be determined, This composition 
is the sum of the mols of each con- 
stituent in the overhead product plus 
the mols of each constituent in the 
reflux. Knowing the composition of 
the vapors leaving the top plate and 
the column operating pressure, the 


temperature of the top plate and the 
composition of the liquid leaving that 
plate can be calculated by the dew 
point method. Knowing the tempera- 
ture of the reflux and the temperature 
of the liquid leaving the top plate 
calculate the amount condensed on this 
plate by the specific heat gained by 
the external reflux. The liquid leaving 
the plate is the sum of the external 
reflux and this added material con- 
densed. The total mols of liquid leav- 
ing the top tray is the internal reflux 
and is usually assumed to be constant 
throughout the “absorbing section.” 

The sum of the mols of each con- 
stituent in the vapors and the internal 
reflux give the total mols of each con- 
stituent leaving the top tray. The dif- 
ference between this sum and the mols 
of each constituent entering the reflux 
gives the composition of the vapors 
entering the tray or the vapors leaving 
the second tray. The same procedure 
is followed for the second tray as the 
first remembering that the total liquid 
mols leaving the tray is the same as 
that entering the tray. 

After the calculation has been car- 
ried down a few trays a small amount 
of the next heavier constituent should 
be added. The amount and the tray on 
which this should be added can only 
be determined by trial and error and 
by experience. 

Next calculate up from the reboiler. 
The vapors leaving the reboiler have 
the composition as determined by the 
bubble point method at the column 
operating pressure. The number of 
mols of vapor leaving the reboiler is 
the mols of vapor in the absorbing 
section less the number of mols of 
vapor in the entering feed. The number 
of liquid mols flowing down the col- 
umn is the number of mols in the 
bottoms product plus the number of 
mols in the internal reflux plus the 
liquid mols of feed. 

The same type of calculation is used 
on working up the column as given 
above for calculating down. The liquid 
leaving the bottom tray is the sum of 
the bottoms product and the vapors 
leaving the reboiler, The temperature 
of the bottom tray is the temperature 
at which this liquid is at its bubble 
point. 

Here again after calculating up a 
few trays a small amount of the next 
higher constituent should be added. 


Reflux Ratio, Number of Trays 

There have been a number of over- 
all methods given in the literature for 
determining the number of trays and 
the reflux ratio required for any given 
separation. Some of these are compli- 
cated and some do not seem to check 
actual plant experience too closely. 
The method given here is a combina- 
Vol. 30, 
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tion of two methods and checks plant 
operation well within the limits of 
engineering accuracy besides being 
fairly rapid in the hands of one fa- 
miliar with the method. 

As the original articles cited 
clear and complete no attempt will be 
given here to explain the theory of 
the method; only the mechanical meth- 
ods of calculation and forms suitable 
for the calculations will be given. By 
the use of these forms it has been 
found that an engineer familiar with 
the method can determine the reflux 
ratios and number of trays required in 
from two to three hours. 


are 


Limitations 

This method is unreliable under the 
following conditions: 

1) Where the feed composition is 
similar to either the distillate or bot- 
toms. 

2) Where the number of trays above 
or below the feed plate exceeds 90 
percent of the total plates in the col- 
umn. 

3) Where the separation is not 
sharp, as when three or more com- 
ponents are distributed between the 
distillate and bottoms. 

This method is also not applicable 
if the ratio n + |/m-+- 1 is greater 
than 10 or than 0.1 the 
number of equilibrium trays at total 
reflux is greater than 10. 


less when 


Approximate Feed Location 
The approximate feed location is 
determined by solving equation (1) 
for the ratio n + 1/m + 1. 


Log (X Xa) 
(X./ Xa) 
(X./Xa) 


Log 
© (X./X:) 


Minimum Trays at Total Reflux 

The minimum number of trays at 
total reflux (Nxg-,) is determined as 
follows: 

1) Make tray-to-tray calculations, 
starting from top of column, until the 
change in the temperature from one 
tray to the next is approximately con- 
stant. Generally four or five trays will 
be sufficient. Designate the last tray 
calculated as “n’.” Form shown on 
Figure 20 is suitable for this calcula- 
tion. Tray-to-tray calculations down 
from the top involve a series of dew 
point determinations starting with the 
composition of the net overhead va- 
pors. The dew point of the overhead 
vapor gives the composition of the 
liquid on the first tray which is also 
the composition of the vapor rising 
from the second tray. A dew point de- 
termination of the vapor rising from 
the second tray gives the composition 
of the liquid on the second tray and 
the vapor rising from the third tray. 
These calculations are continued 
through the required number of trays. 

2) Make tray-to-tray calculations, 
starting from the bottom and working 
up, until the change in temperature 
from one tray to the next is approxi- 
mately constant. Brown and Martin 
originally recommended four or five 
trays as sufficient, however, subsequent 
information indicates that for many 
cases two or three trays will suffice. 
Form shown on Figure 21 can be used. 
These calculations are made in the 
same manner as those for the top of 
the column except that in this case 
bubble point determinations are made 
starting with the liquid composition of 
the bottoms. The composition of the 
vapors rising from the reboiler, as 
obtained from a bubble point deter- 


mination, is the same as the liquid on 
the bottom tray in the column. Another 
bubble point calculation of the liquid 
on the bottom tray gives the composi- 
tion of the vapor rising from that tray 
and also the composition of the liquid 
on the second tray from the bottom. 
This procedure is continued for the re- 
quired number of trays. The reboiler 
is designated as Tray “S-+- 1”; the 
bottom tray in the column as “S” and 
the second tray from the bottom as 
“> 1,” ete. 

3) Calculate the number of trays 
between the top terminal tray as “n’”” 
and the bottom terminal tray “m” 
from the equation (2). 


N’ 41 Log (X./Xu)m’ (Xn/Xo)n 
F Log (KsyAv.)/(K.Av.) 

(2) 
Where K Av Arithmetic average of 
. at top and bottom 


terminal tray 


Form on Figure 22 is set up for this 
calculation. 

4) The minimum number of trays 
at total reflux (Ne-,) is equal to N’ 
plus the number of trays obtained 
from the top and bottom tray-to-tray 
calculations. This number will include 
the reboiler but not the condenser 
since at total reflux the total overhead 
is condensed. 

End of Part V. Part VI will appear 
in an early issue. 
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Compressor Building and Jacket Water Coolers of the Big Lake plant of Barnhart Hydrocarbon Corporation. 
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Increased Efficiency for Diesels 
Provided by Sealing Rings 


IESEL engine operators who 

| close the gaps between ends of 

piston rings in their engines 

are shutting off an “avenue” through 

which many let engine efficiency—and 

profits—escape, a recent survey re- 

veals. Closing the gaps, of course, 

means using piston rings with a gap- 
sealing feature at the end joint. 

The advantages of sealing rings in- 
clude: Developing of more power with 
less consumption of fuel and lubrica- 
tion oil and reducing the number and 
frequency of engine overhauls. These 
combine to offer substantial money 
savings to users of sealing rings. 

Summarized, the results of the sur- 
vey show that: 

1) When cylinder liners are without 


taper (wear), the average diesel en- 
gine, when equipped with sealing 
rings 

a. Develops about three percent 
more horsepower hours per gal- 
lon of fuel than when fitted 
with plain rings. 

b. Becomes more than twice as 
efficient in stopping compres- 
sion blow-by than when fitted 
with plain rings. 

2) As cylinder liners taper from 
.000 to .010 inch per inch of cylinder 
diameter, the average diesel engine 
with plains rings 

a. Loses power-output-per-fuel- 
unit efficiency more than seven 
times faster than when fitted 
with sealing rings. 
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b. Loses efficiency through com- 
pression blow-by more than 26 
times faster than when fitted 
with sealing rings. 

3) When cylinder liners have ta- 
pered .010-inch per inch of cylinder 
diameter, the average diesel engine 
with sealing rings— 

a. Develops 17 percent more 
horsepower hours per gallon of 
fuel than does the engine with 
plain rings. 

b. Becomes more than nine times 
as efficient in stopping com- 
pression blow-by than when 
fitted with plain rings. 

1) The average diesel engine 
equipped with plain rings consumes 
from six to 22 percent more fuel, the 
amount increasing with cylinder taper, 
than when fitted with sealing rings. 

5) The average diesel engine 
equipped with plain rings requires 
costly shutdowns and overhauls from 
two to five times more often than when 
fitted with sealing rings. 

The advantages which the sealing 
ring has to offer are only slight in 
new cylinders or those in which there 
is no liner taper, But the payoff comes 
as the cylinder liner taper increases, 
or plain rings wear, for sealing rings 
proved to be still giving good service 
when ordinary rings are considered 
worn out, 

For example, on the average, when 
cylinder liners have tapered .01 inch 
per cylinder diameter inch, the num- 
ber of horsepower hours developed per 
gallon of fuel has decreased 

Only 2 percent in engines with seal- 
ing rings. 

Almost 14 percent in engines with 
plain rings. 

What is more, the average for en- 
gines with sealing rings at this point 
Ol-inch taper —is still 1.5 percent 
higher than that for engines with plain 
rings when their cylinder liners were 
still without any taper. 

Table 1 shows how the chart on 
“Horsepower Hours Developed per 
Gallon of Fuel.” Figure 1, breaks 
down, 


Cylinder Taper | 
Inch/Di . Inch) 000 005 


16.65 
15.60 





16.70 
16.15 


With Sealing Rings 
With Plain Rings 


Or consider fuel savings after cy- 
linder liner taper has set in. The 
graph of engine fuel consumption 
figures shows that the average 1500- 
horsepower diesel plant with plain 
rings and .01l-inch cylinder taper con- 
sumes 645,000 gallons of fuel in one 
year—95,000 more gallons more than 
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that used up by a similar engine with 
sealing rings. 

At an average diesel fuel oil cost of 
seven cents per gallon, the fuel sav- 
ings offered by sealing rings amounts 
to $6650. 

Proportionately large savings in 
fuel costs are indicated for diesel en- 
gines of other sizes with sealing rings. 

On “Gallons of Fuel Used in One 
Year,” Figure 2, the chart breaks down 
as shown in Table 2. 


IN1 YEAR 


Seahng Rings (taper 
005 to .010 180,000 370,000) 550,000) 740,000 
Plain Rings (taper, 
) 190,000 390,000) 575,000) 770,000 


a 
Plain Rings (taper, 
010 


220,000 470,000) 645,000) 810,000 


Just how these considerable fuel sav- 
ings are possible become more ap- 
parent when the rates of blow-by (loss) 
of fuel vapor from cylinder combus- 
tion chambers are compared. In cubic 
inches per minute, the “Compression 
Blow-By” chart (Figure 3) shows: 


THOUSAND GALLONS 


PLAIN RINGS~.00S5" CYL. TAPER 


TABLE 3 


GALLONS OF FUEL USED 
CYLINDER TAPER#=INCHES PER INCH OF CYLINDER DIA. 


° 
ie) 500 1000 1500 2000 


SIZE OF DIESEL PLANT~ H.-P. 


Cylinder Taper 
Inch, Di . Inch 





Seabng Rings 
Plain Rings 








Just as blow-by is blocked by the 





FIGURE 2 (above) 





“tongue” at the end joint of compres- 
sion sealing rings, lubrication oil is 
stopped from passing through the end 
gaps in oil rings of the sealing type 
and finding its way into the cylinder 
combustion chamber. 


MINUTE 


Keeping lube oil out of the combus- 
tion chamber not only cuts engine 
consumption of oil, it also eliminates 
the dark blue exhaust smoke which re- 
sults when the lube oil is burned in 
the combustion chamber. Too, keeping 
the lube oil where it belongs makes for 
better lubrication between cylinder 
walls and piston rings and, conse- 
quently, less wear of cylinder liners 
and rings. 

Periods of time between shutdowns 
and overhauls ranged from two to five 
times as great after sealing rings were 
installed, and the average was three- 
plus. 
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Taylor-Mayfair Cycling Plant near McAllen, Texas, in the Rio Grande Valley. The demethanizer-reabsorber column (reduced upper 


diameter) is in the center of the picture. 


Taylor-Mayfair Cycling Plant 


Achieves Efficiency With Simplicity 


LEWIS GROSS and C. T. WELLS 
Corpus Christi, Texas 


HE latest cycling plant to be 
placed in operation on the 
Gulf Coast is that of Taylor- 


Mayfair Properties, near McAllen, 
Texas. Equal interests in the new plant 
are owned by Mayfair Minerals, Inc., 
of McAllen and Taylor Refining Com- 
pany of Taylor, Texas. Operation of 
the plant is by Taylor. Gasoline Plant 
Construction Corporation designed and 
constructed the plant. 

Total gas processing capacity of the 
plant at present is 75 million cubic 
feet daily; however, plans for increas- 
ing the capacity to more than twice 
this figure are under consideration. 
Daily liquid production, totaling some 
90,000 gallons, consists of 10,000 gal- 
lons of propane (based on a design 
recovery of 45 percent); 11,000 gal- 
lons of butane; 1000 barrels of leaded 
motor gasoline; 19,000 gallons of 
kerosine; 5000 gallons of gas-oil, and 
2200 gallons of residue oils. Approxi- 
mately 20 million cubic feet daily of 
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low-pressure residue gas is sold to a 
gas pipe line company. The remainder 
of the residue gas, amounting to about 
50 million cubic feet daily, is com- 
pressed and returned to the producing 
formations. 


Design Features 

Although the basic design follows 
that of conventional cycling plants, 
several somewhat unusual features have 
been incorporated for greater effi- 
ciency and simplicity of operation. 
These include control of the produc- 
ing and injection wells in the plant; 
an absorption section designed for two 
streams of gas at different pressures 
to meet a varying pipe line demand 
and to supply gas for recompression 
and injection with a minimum of com- 
pressor horsepower; a demethanizer- 
reabsorber column employing frac- 
tionation, rather than stripping, for 
recovery of flashed vapors from the 
distillate and rich oil and removal of 
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DESIGN engineers and gaso- 
line and cycling plant opera- 
tors are concerned with the 
economics of the separation 
of methane and ethane from 
absorption oil and the reten- 
tion in plant product streams 
of the heavier hydrocarbons. 
The problem exists in plants 
designed for even moderate 
propane recovery. Numerous 
process systems have evolved 
from the search for satisfac- 
tory solutions to this general 
problem. 

One unusual design feature 
of this new cycling plant in 
the Rio Grande Valley is the 
demethanizer-reabsorber col- 
umn. Fractionation, rather 
than stripping. provides for 
the removal of methane from 
rich oil, and for retention of 
desired hydrocarbons in the 
rich oil. 

The fractionation channel 
incorporates features intend- 
ed to avoid difficulties with 
the critical temperatures and 
pressures of the raw product 
materials under process. 

Mr. Gross is chief process 
engineer, Taylor-Mayfair 
properties and Dr. Wells is 
vice president, Gasoline Plant 
Construction Corporation. 

Photos are by C. C. Pryor, 
associate editor. 
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methane from the rich oil; a separate 
processing system for distillate liquids, 
including a fractionator and 
side-stream strippers for kerosine and 
absorption oil, and an arrangement 
of the vessels in the fractionation sec- 
tion to avoid difficulties with critical 


main 


temperatures and pressures of the raw 
make. 

Eight of the ten wells supplying gas 
to the plant have flowing pressures of 
2000 pounds, and the remaining two, 
regarded as weak wells, have pressures 
of 550 pounds. Individual lines from 


Distillate exchangers are shown at left and the recompressor at right 


Flow chart of Taylor-Mayfair McAllen, Texas, 
cycling plont is shown above and across on 
opposite page 


the wells into the plant permit gas 
measurement and flow control of all 
the wells at a single point. Manifolds 
and headers provide for testing each 
well in a test separator provided for 
the purpose. Gas flows from the wells 
into headers from which the absorbers 
are supplied. This method permits con- 
trolled flow from each well into the 
plant. Individual lines are also used 
to conduct injection gas from the plant 
to the wells, so that they also are con- 
trolled from the central station within 
the plant. 

The total volume of gas supplied 
by the ten wells amounts to 75 million 
cubic feet daily. Gas required for the 
four injection wells amounts to 50 
million cubic feet daily, and about 20 
million cubic feet daily is the largest 
volume required for pipe line sales, 
which varies from day to day. Suffi- 
cient compressor capacity has been 
provided to inject the 50 million cubic 
feet. The pipe line gas press::re is 500 
pounds; however, the volu: ~ -equired 
cannot be met by the two » «k wells. 
The difference is made up com the 
high pressure gas stream by use of 
pressure reducing valves. Flow of this 
stream into the inlet gas line to the 
sales gas absorber is regulated by a 
pressure controller on the pipe line, 
so that pipe line requirements are met. 
During periods of low demand by the 
pipe line, the volume of high-pressure 
gas flowing to the sales gas absorber 
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is, of course, reduced, This reduction 
in volume is proportioned among the 
eight high-pressure wells supplying 
gas to the high-pressure absorber. Ar- 
rangement of the system supplies a 
variable volume of gas to the pipe line 
without upsetting the liquid recovery 


Inlet Sales Gas Separator 
the separator. 





The demethanizer-reabsorber is behind 
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and fractionation portions of the 
plant. 

The process flow is designed so that 
rich oil from the high-pressure ab- 
sorber flows into the sales gas ab- 
sorber along with the 1200-psi. gas, 


the low-pressure gas, and distillate 


KEROSENE 


flash tank vapors. Light ends flashed 
from the rich oil are contacted with 
absorption oil in this column. The 
total rich oil stream is routed to the 
rich oil flash tank. 

As will be noted on the flow dia- 
gram, liquids accumulated in the inlet 


Condensers and accumulators of the fractionation section of the 


McAllen plant. 
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feed separators are processed in a sep- 
arate system, These liquids are mixed 
and flashed separator at 
about 550 psi. Vapors go to the sales 
gas absorber distillate is 
flashed at 275 pounds and then pre 
heated to 400° F. and flashed at 225 
flashed 
charged to a high pressure distillate 
stripper for stabilization. Light ends 


Residue 


pounds, The liquid is then 
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ree . 
are taken overhead and flow into the 
high-pressure still serving the absorp- 
tion system. Distillate stripper bot- 
toms are routed to the distillate frac- 
tionator through a direct-fired heater. 
Gasoline is produced overhead from 
this last column and side-stream strip- 
pers make kerosine and absorption oil 
cuts. Molecular weight of the absorp- 
tion oil is 230, 41° API gravity, and 


Top photo—High-pressure pumps supply lean 
oil to the high-pressure absorber operated at 
1800 psi. 

Bottom photo—Injection gas, 50 million cubic 
feet per day is compressed by two 8-cylinder 
compressors at Taylor-Mayfair's McAllen plant. 


is paraffinic oil made from the charge 
to the plant. 


Reabsorber-Demethanizer 

The process employs a demethan- 
izer-reabsorber, of somewhat unusual 
design, to strip the rich oil of methane 
and ethane. It consists of the conven- 
tional absorption and stripping sec- 
tions with the addition of oil intercool- 
ers and a rich oil draw-off tray at 
the base of the absorption section. 
Hot gases rising from the stripping 
section into the absorption section are 
contacted with absorption oil. The oil 
is cooled by the intercoolers, The ab- 
sorption oil, instead of flowing from 
the absorption section down into the 
stripping section, is withdrawn from 
the base of the absorption section and 
pumped into the stream of preheated 
rich oil from the rich oil flash tank. 
The temperature of this stream of rich 
oil is then increased by further ex- 
change with hot lean oil and flashed 
back on the top tray of the stripping 
section of the column. 

Vapor charged to the column from 
the cold distillate flash tank and the 
rich oil flash tank enter through a sin- 
gle nozzle at the base of the absorption 
section. Two streams of vapor for strip- 
ping are charged to the stripping sec- 
tion—one from the hot distillate flash 
tank, at the second tray, and the other 
consisting of recompressed vapor from 
the high-pressure still make tank in- 
troduced at the base of the column. 
Heavier components of the stripping 
vapor selectively displace lighter com- 
ponents remaining in the rich oil flow- 
ing to the bottom of the column. For 
example, propane in the stripping 
vapor would be forced into the outlet 
liquid from the base. Absorbed light 
gases are largely vaporized at the 
feed-tray flash zone, and the stripping 
section of the column operates with a 
small temperature gradient and at a 
comparatively low-temperature level, 
providing good heat recovery from 
the lean oil system. 

The demethanized rich oil from the 
base of the column is heated by ex- 
change in a third section of the lean 
oil exchangers and charged to the high 
pressure still, Lighter materiais are 
taken overhead and routed to the frac- 
tionating channel. The partially 
stripped rich oil is then charged to the 
evaporator-dephiegmator. 

Coil blending of the high-pressure 
still and evaporator-dephlegmator 
No 2 
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Inlet Gas Lines and Coolers, Taylor-Mayfair Plant, McAllen, Texas. The vessels 


overhead materials provides good mix- 
ing of the two streams and equilib- 
rium of the mixture of gases and 
liquids. This method substantially re- 
duces the amount of cooling surface 
required in the condenser, and pre- 
vents hot gases and liquids from com- 
ing in contact with the cooling sur- 
faces, which is an important operating 
advantage. Vapors from the make tank 
are recompressed and charged to the 
base of the demethanizer-reabsorber 
for stripping purposes. 

The evaporator-dephlegmator pro- 
duces gasoline overhead, which is 
charged to the fractionating channel 
along with the overhead from the high 
pressure still. Two dehydrating drums 
are used in withdrawing streams of 
naphtha and kerosine from the column, 
which are pressured to the distillate 
fractionator. Lean oil from the bot- 
tom of the column is returned to the 
system through the lean oil exchangers. 
A smal] clean-up stream is taken from 
the line after the oil leaves the heat 
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exchangers and routed to the distillate 
fractionator through the heater along 
with the bottoms from the high-pres- 
sure distillate stripper. 


Fractionating Channel 

Three columns are used in the frac- 
tionating section of the plant. -Design 
of this section deviates from the con- 
ventional method of operation, in 
which raw make is charged first to the 
deethanizer. In this case the depropa- 
nizer is used for the first separation. 
The high pressures that are necessary 
for reflux condensation in a deethanizer 
require high bottoms temperatures 
where considerable percentages of 
heavy components are present in the 
bottoms stream. With the cooling water 
temperatures available high reboiler 
temperatures would present difficulties 
through a too close approach to the 
critical temperatures of the bottoms 
stream. The arrangement shown in the 
flow sheet of the depropanizer, de- 
ethanizer, and debutanizer avoids these 
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in the background are the absorbers. 


difficulties. The heavy components are 
separated as bottoms in the depro- 
panizer column. This column also 
makes an overhead condensate that is 
charged to the deethanizer. 

The depropanizer pressure required 
to condense reflux and overhead prod- 
uct is not especially high and reboiler 
temperatures are thus reduced to mod- 
erate levels. The deethanizer produces 
a propane bottoms product and re- 
jects ethane gas overhead. The de- 
ethanizer has preheated feed and oper- 
ates at a substantially higher pressure 
than the depropanizer. Fractionation 
is achieved with a temperature gradient 
of a little over 100° F. of temperature 
from bottom to the top of the column. 
Butane and gasoline from the bottom 
of the depropanizer are separated in 
the conventional manner in the de- 
butanizer. 

Although both the depropanizer and 
deethanizer show overhead vapor 
streams that are routed to reabsorption 
columns, these volumes are not large. 





OIL INDUSTRY process plants 
pay a heavy price for losses 
to corrosion, both in terms of 
equipment replacement costs 
and through lost production. 
This article describes practical 
and relatively simple proce- 
dures for determining corro- 
sion effects and selecting suit- 
able construction materials by 
means of specimen tests in 
operating process units. 


| 3 IS not always practical or con- 
venient to investigate corrosion prob- 
lems in the laboratory. In many in- 
stances, it is difficult to discover just 
what are the conditions of service and 
to reproduce them exactly. This is 
especially the case with processes in- 
volving changes in the composition 
and other characteristics of the solu- 
tons as the process ts carried out, as 
for example, in evaporation, distilla- 
tion, polymerization. sulfonation o1 
synthesis. 


Practical and Relative Simple 
Corrosion Tests Found Effective 


F. L. LA QUE 


International Nickel Company, Inc 


With many natural substances, also, 
the exact nature of the corrosive is un- 
certain and is subject to changes not 
readily controlled in the laboratory. 
In ether cases, the corrosiveness of 
the solution may be influenced greatly 
by or even may be due principally to 
a constituent present in such minute 
proportions that the mass available in 
the limited volume of corrosive solu- 
tion that could be used in a laboratory 
set-up would be exhausted by the cor- 
rosion reaction early in the test, and 


New York 


consequently the results over a longer 
period of time would be misleading. 

Another difficulty sometimes en- 
countered in laboratory tests is that 
the contamination of the testing solu- 
tion by corrosion products may change 
its corrosive nature to an appreciable 
extent, 

In such cases, it is usually prefer- 
able to carry out the corrosion-testing 
program by exposing specimens in op- 
erating equipment under the actual 
conditions of service. This procedure 
has the additional advantages that it is 
possible to test a large number of 
specimens at the same time, little tech- 
nical supervision is required, and it 
is unnecessary for the investigator to 
know the exact nature of the corrosive 
solution. The last point is often im- 
portant when the plant operator, who 
wants information on corrosion, is, at 
the same time, reluctant to disclose the 
details of composition of the corrosive 
solution, 

In certain cases, it is necessary to 
choose materials for equipment to be 
used in a process developed in the 
laboratory and not yet in operation on 
a plant scale. Under such circum- 
stances, it is obviously impossible to 
make plant tests. A good procedure in 
such cases is to construct a pilot plant, 
using either the cheapest materials 
available or some other materials se- 
lected on the basis of past experience 
or of laboratory tests. While the pilot 
plant is being operated to check the 
process itself, specimens can be ex- 
posed in the operating equipment as 
a guide to the choice of materials for 
the large-scale plant, or as a means of 
confirming the suitability of the ma- 
terials chosen for the pilot plant. 

In carrying out plant tests it is neces- 
sary to install the test specimens so 
that they will not come into contact 
with other metals and alloys; this 
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Figure |. Spool-type specimen holder 


Petroleum Refiner—V ol. 30, No. 2 


















































a 


























@} 


. 





' 
o 
a 
‘~ 
oid 
+ 
































Section A-A 


Monel 





SPECIMEN HOLDER FOR USE INSIDE TUBES 
[= Bakelite 


Tube 
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Figure 2. Specimen holder for measuring corrosion inside pipe lines or tubes. 
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Name of 
Parts 


Number 
Required 


Material | 


Site 





| Rods 
Hex Nuts 


| Monel 

| Monel machine screw 
nuts, No. %2 te 
Monel 


| 

| Molded bakelite sheet. | 
| Molded bakelite tubing’ 
' 


Brackets 
Insulator 
End Disks 


[eee 


10 8. | Standard ae. ee” 


Mie" diam. by 12” long, ends threaded 114", "Sie threads 


A 4, he *, having 3 holes,* 342” diam. 


He Ol D yf long 
Molded bakelite tubing) Me” O.D. by 2444" LD. by Hie” long 


“Centr of sd hole Joeated 3 inch from end on long ania. other hole crater a, aaputied 194 ineb and 296 ineb from 


center of first hole. 


t Hole 2444 inches in diameter drilled at disk center and centers of other holes, 342 inch in diameter located at four 


points of a quadrant and on a side of a 11% inch radius. 


avoids having their normal behavior 
disturbed by galvanic effects. It is also 
desirable to protect the specimens from 
possible mechanical damage. A device 
that provides the required features and 
otherwis facilitates the carrying out 
of plant corrosion tests was described 
in detail in a paper by H. E, Searle 
and F. L, LaQue.’ 

This method of testing is substan- 
tially in accord with the ASTM Rec- 
ommended Practice for Conducting 
Plant Corrosion Tests, A224-41.? 

The specimen holder, with its com- 
ponent parts, is illustrated in Figure 
1. A list of the parts required to as- 
semble a typical holder is given in 
Table 1. 

Specimens are machined to an exact 
diameter of 2.233 inches with a 21/64- 
inch diameter hole in the center, and 
are of a standard thickness of 1/32- 
inch. A specimen when mounted on the 
holder has an exposed area of 0.5 
square diameter. Sometimes it is 
desirable to use thicker specimens, in 
which case the thickness may be meas- 
ured and the corresponding area taken 
from Table 2. 

It is convenient to make cast speci- 
mens 3/16-inch thick, With this thick- 
ness it is common practice to make 
the diameter 2.083 inch and thereby 
again make the exposed area, when 
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Areas of 2,233-inch Di ter. Speci 
eee # to “Thickness 





AREA _BXPOSED 
U. S. Standard Thickness. 
Gauge | 
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3 

| # 
1l.. 
12. 
4 

16.. 
18 
20 
21 


PEP ried t 


| Ba 


0.0219 
| 0.0188 
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installed on the specimen holder, ex- 
actly 0.5 square diameter. 

Specimens can be weighed readily 
on an analytical balance; because of 
their uniform size, the time involved 
in changing weights on the balance 
pan is minimized. For certain pur- 
poses, special specimens may be pre- 
pared as, for example, specimens made 
by welding or soldering pieces of 
metal together. 

In assembling specimens for test, a 
supporting bracket is slid over the 
threaded end of the center rod and 
two nuts are screwed on to lock it in 
place. Next, an insulating tube is slid 
over the rod and then a large end disc 
which bears against the bracket. Next, 
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an insulating spacer is slid over the 
insulating tube, then a specimen, then 
another spacer, and another specimen, 
and so on until all the available space 
has been utilized. It is customary to 
mount at least two specimens of each 
metal or alloy for checking purposes. 
Then the second end disc is put on, 
followed by the other supporting 
bracket and the second set of nuts 
which are drawn up tightly and locked. 
Four additional rods are inserted in 
the holes located around the peri- 
pheries of the end discs, and drawn up 
tightly with nuts. The four rods serve 
two purposes—they afford protection 
to the specimens against mechanical 
abuse, and they make the assembly 
very strong. One of the rods passes 
through holes in the supporting brack- 
ets to hold them firmly. In order to 
provide for any variations in thickness 
of specimens, short spacers may be 
used. 

The spacing of specimens is regu- 
lated by the length of the spacer; 
usually it is 5g-inch. 

When it is desired to investigate 
galvanic effects, the insulating spacer 
may be replaced by one of metal, of 
the normal, or shorter, length, made 
from one of the materials of the gal- 
vanic couple. Ordinarily, the metal 
spacer is exposed to the corrosive at- 
tack and is considered part of the 
metal specimen comprising one- -half 
of the couple; but, if it is thought 
desirable, the exposed surface of the 
metal spacer can be coated with an 
insulating lacquer. Similarly, corro- 
sion of the specimens forming the 
couple may be confined to adjacent 
faces by lacquering the backs. When 
a galvanic arrangement of this kind 
is used, it is common practice to use 
a compression spring, made of a cor- 
rosion-resisting material, between a 
spacer and the end disc; the spring 
takes up any slack that might result 
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from thinning of specimens by corro- 
sion. 

The choice of materials from which 
to make the holder is important. These 
do not need to be durable enough to 
last indefinitely, but they must last 
long enough to insure satisfactory 
completion of the test. Metallic parts 
are generally made of Monel for ex 
posure to the majority of corrosives, 
and Type 316 stainless steel for tests 
in oxidizing acids, such as nitric. Insu 
lating materials used are bakelite, por- 
glass, Bakelite 


its principal 


celain, neoprene and 


answers most purposes; 
limitations are unsuitability for use at 
temperatures over 300° F., and lack of 
adequate resistance to concentrated al- 
kalies, and certain organic compounds, 
such as coal-tar products. 

It costs from 15 to 35 cents to ma- 
chine a specimen. When 25 holders are 
made at a time, the cost for material 
and for machining of the holder parts 
for one assembly is approximately $4. 
Specimens are prepared for test in the 
same manner as with laboratory cor- 
rosion tests. 

The method of supporting the speci- 
men holder during the test period is 
important. The preferred position is 
with the long axis of the holder hori- 
zontal, thus avoiding dripping of cor- 
rosion products from one specimen to 
another. The holder must be located 
so as to cover the conditions of ex- 
posure to be studied. It may have to be 
submerged, or exposed only to the 
vapors or located at liquid level, or 
holders may be called for at all three 
locations. Exposure at the liquid level 
may be accomplished most readily by 
building a suitable float, usually of 
wood, around the holder so that it will 
float on the surface. Various means 
have been utilized supporting the hold- 
ers in liquids or in vapors, The sim- 
plest ‘s to suspend the holder by means 
of a heavy wire or light metal chain 
Holders 
heating coils, clamped to agitator 
shafts, tube 


sheets, etc. 


have been strung between 


welded to evaporator 

In a few special cases, the standard 
“spool-type” holder is not 
applicable and a suitable special test 
method must be devised to apply to 
the corrosion conditions being studied. 


specimen 


For example, a suitable specimen 
holder for measuring corrosion in side 
pipe lines, or tubes, is illustrated in 
2. The is a strip, 
one-half-inch inches 
long, bent at each end, and provided 
with 21/6t-inch diameter holes in the 
bent portions. Such specimens may be 


Figure specimen 


wide by three 


assembled and spaced on a rod of the 
same diameter as used in the standard 
holder. replaced with 
twisted wire spiders to locate speci- 


End dises are 
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Method for Fastening 
Specimen to Test Rack 


WS Specimen 
Bakelite Tube 


and Washer 


E3 Monel - Bolt 


and Washer 


Insulating 
Sheet 





Wil Support 


Method for Fastening 
Specimen to Structural 
Member or Shaft 




















Figure 3. Methods for attaching specimens to test racks and to parts of moving equipment. 


mens in the center of the tube. This 
device does not interfere seriously 
with the flow of liquid through tubes 
one and one-half inch inside diameter 
or larger. 

Another way to study 
pipe lines is to install in the line 
short sections of pipe of the materials 
to be tested. These test sections should 
be insulated from each other and from 
the rest of the piping system by means 
of non-metallic couplings. It is also 
good practice to provide insulating 
gaskets between the ends of the pipe 
specimens where they meet inside the 
couplings. Such joints may be sealed 
with various types of “dope” or ce- 
ment. It is desirable in such cases to 
paint the outside of the specimens so 
to the inner 


corrosion in 


as to confine corrosion 
surfaces, 

It is occasionally desirable to ex- 
pose corrosion-test specimens in oper- 
ating equipment without the use of 
specimen holders of the type described 
previously, This can be accomplished 
by attaching specimens directly to 
some part of the operating equipment 
and by providing the necessary insu- 
lation against galvanic effects as shown 
in Figure 3. The suggested method of 
attaching specimens to racks has been 
found to be very suitable in connec- 
tion with the exposure of specimens 
to corrosion in sea water, where metal 
racks should be used to avoid destruc- 
tien by teredos. 

The methods of cleaning specimens 
after test, discussed in connection with 
laboratory corrosion testing, may be 


applied as well to specimens from 
plant corrosion tests. 

Although loss in weight is used as 
the principal measure of corrosion, 
this should be supplemented always 
by an examination of each specimen, 
before it is cleaned, for tarnishing and 
the nature of any heavier corrosion 
products. If pitting has occurred, the 
maximum and average pit depths 
should be determined by means of a 
calibrated microscope, focused first 
on the surface of the specimen and 
then on the bottoms of the pits. With 
larger pits a needle-pointed depth 
gauge can be used. Distinction should 
be made between pits on the parts of 
the surfaces that were exposed freely 
and those parts under the spacers. The 
corroded specimen may be subjected 
also to bending tests and microscopic 
examination to determine whether in- 
tergranular deterioration or other less 
usual forms of corrosion, such as “de- 
zincification,” have occurred. The 
standard disc specimens are not well 
adapted to the quantitative measure- 
ment of change in mechanical proper- 
ties. When changes in these, due to 
corrosion, are to be studied, test pieces 
of suitable size to permit cutting 
from them standard sheet metal tensile 
test specimens should be used; or pre- 
cut tensile test specimens may be used 
for the corrosion tests, 
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Anticipating Tomorrow's Needs 


With Today's Construction 
Plants engineered by GPCC set the pattern for future ef- 
ficiencies in Hydrocarbon processing. The profitable oper- 
ation of each of the many plants we have designed and 
built hes been the result of the basic knowledge, brood ex- 
perience, and progressive engineering principles of our core- 
Our facilities, directed by men who pioneered the natural 
gasoline manufacturing industry, are ready to build for you 
TODAY a plant that will assure you of the efficiencies and 
economies expected from the technicol echievements of 





GASOLINE PLANT CONSTRUCTION..CORP. 


February, 1951—A Gulf Publishing Company Publication 123 








The Elliott turbine-driven centrifugal blower, which contributed 
to this outstanding record, has a capacity of 50,100 inlet cfm and 
discharges at 15 psig; the driving turbine develops about 3500 hp at 

3740 rpm. Blower provides air for catalyst 
regeneration and for circulation of catalyst 
at a rate of 1200 tons per hour. 
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RECORDS B 
NON-STOP 


Sunray Oil Corporation plant, Sunray, Okla., near Duncan, is helping to make history 


pictured at the left, located at the 


in fluid catalytic cracking. Starting operation in March, 1949, it has already exceeded all 
previous long-run records and, up to Jan. 1, had piled up the amazing total of 665 days with 


no evidence of fatigue or drop in efficiency. This operating record is a real tribute to the 


equipment making up the cat cracker unit and to the operating personnel of the refinery. 


to carve itself a niche in the industrial hall of fame. 
The previous non-stop record in catalytic cracking, 


61014 days, was also made with the aid of an Elliott 





blower at the refinery of the Tidewater Associated 
Oil Company, Avon, Calif. It takes an Elliott blower 
to beat an Elliott blower. 


In many other refineries Elliott blowers, driven by 
Elliott turbines or motors, are demonstrating their 
dependability — contributing savings instead of 
maintenance costs. If you value this type of per- 
formance, check with Elliott engineers regarding 


your own specific requirements. The fluid “cat cracker” at Sunray Oil Corporation, Sunray, 
Oklahoma, was originally built and operated by Associated 

lt should be added that numerous Elliott mechan- Refineries, Inc. during World War Il. After remaining idle 

: ’ for several months, the refinery was purchased by Sunray in 

ical drive turbines are also a part of this cat cracker 1947 and was again put on stream in the spring of 1948. It has 


now been in continuous operation since March, 1949. 





unit, contributing their share to the non-stop run. 
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Leaving his home state to 
Pennsylvania State College, he 
physics while doing graduate work. His 
thesis, which won him a M.S. degree in 
1934, was concerned with supersonics 
He received a Ph.D. degree in 1938 with 
major work in physics and mathematics 
He wrote his doctors thesis on “Viscos 
ity of Oils Under High Pressure.’ 

Dr. Thomas has been employed since 
1938 in petroleum research at Humble 
Oil and Refining Company in Baytown, 
Texas. His major activities have been in 
various phases of spectroscopy and in 
strumentation developments and applica 
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Atlantic Director Retires 
After 40 Years of Service 


The retirement of John D. Gill, econ 
omist and director of The Atlantic Re- 
fining Company has become effective 

Gill’s first position with Atlantic 
in 1912 as a lubrication research engineer 
in the Laboratory department. In Janu- 
ary, 1928, he was appointed to head the 
Economics department. On May 5, 1931, 
he was elected to the board of directors, 
served until his retirement 
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Reduces your 
Piping Costs 


Exceptional dimensional accuracy and uniformity of Midwest 
Welding Fittings speeds piping work and reduces cost. All 
pipe can be cut in advance according to drawings, with 
assurance of accurate fit. Welders do not have to spend 
costly time struggling to line up fittings and pipe. Welding 
proceeds rapidly, economically with no time-wasting com- 
pensation for inaccuracies. 

All critical dimensions of Midwest Fittings are accurate and 
uniform. For example, Midwest Welding Elbows are first 
made slightly oversize. They are then reheated to forging 
temperature and brought to final size in compression dies. 
In addition to relieving stresses from forming and welding, 
this assures true circular cross-section, controlled wall 
thickness and accurate radius, included arc and tangents. 
Midwest Elbows and Tees have accurate welding bevels, 
included angles, etc., because all ends are machined 
simultaneously in special machines. 


There is a Midwest Distributor near you. Get in touch with him 
for your fitting needs. Also ask for Catalog 48. 
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Sales Offices: New York 7—30 Church St. @ Chicago 3—79 W. Monroe St. 
Los Angeles 33—520 Anderson St. © Houston 2—1213 Capitol Ave. 
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Stocking Distributors in All Principal Cities 
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© A Venezuelan oil producer ordered it, in 
1932. The first heavy duty, balanced-opposed, 
motor-driven compressor to be produced. 
{ noteworthy Clark first! And from the day 
it was placed in operation, on piling over the 
watery oil “fields” of Lake Maracaibo, it has 
delivered continuous, vibration-free service. 
The same holds true of 15 similar Clark units 


added over the years. 


Then came a second major development in 
1946. Clark introduced a new line of balanced- 
opposed units embodying components of the 


famous angle type compressor. Two. four and 


\See the difference in 


YEARS AGO. 
TODAY 


Location of original, 
balanced-opposed, 
motor-driven Clark 
compressor installation. 


Lake Maracaibo, Venezuela. 


six-cylinder models in 8”, 14” and 17” stroke 
sizes were introduced to extend the line to 
cover a range of 150 to 4500 BHP. 


These milestones, in the development of the 
motor-driven compressor, single out Clark as 
the originator and continuing pioneer in the 


balanced-opposed field. 


To be completely current on the “first” in 
motor-driven compressors, contact your 
nearest Clark representative. Write for illus- 


trated catalog. 


Balanced /o, posed 
MOTOR-DRIVEN COMPRESSORS 
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CLYDE L. BLOHM 


United States, joining Harold S. Simons, 
Inc N. Y., in 1942. He was engaged 
in the production control and develop 
ment of organic chemicals 

Blohm, assistant director of 
and Development, has been with 
since 1942 

After receiving a B.S. degree in chem- 
cal engineering in 1930, and an M.S 
legree in 1931, both from the California 
Institute of Technology, he was em- 
ployed consecutively by Canada Dry 
Gingerale, Inc., Chemical and Research 
Corporation, American Potash & Chem- 
ical Corporation and Maier Brewing 
Company in the capacity of chemist and 
engineer. In 1936, he joined 

Alles, Ph.D., where he was 
research on synthetic pharma 
pharmac until he 


Research 
Fluor 


chemical 
Cordon 
active im 
ceuticals and ology 


ined Fluor 


Jewell and Connor Of 
Kellogg Write Paper 


J. )HN P. CONNOR and J. W. Jewell, 
Ir.. both of the Yields and 
n of the M. W. Kellogg ¢ 

City, collaborated on “F« 

leum Coking for C 

which appears on page 75 

o worked with Kellogg for 
summers from 1937 


when he 


F conomics 
ompany 
nomics 


Feed 


atalytic 


cessive 
1942 was in school 
he company in 1945 after serv 
pilot in the [ S. Navy for 
Navy, where he attained the 
t lheutenant, he worked for 
hs aS a project engineer in the 
and Invention, deal 
nautics and its naval 


Research 
with aere 


Navy Jewell 
Steven In 
spending a 
Michigan 

summer 


in the 

dyme engingering at 
of Technology, after 
ch at the University of 
iddlebury College His 
r Kellogg was in pilot plant op 
iculation and correlation of 
mechanical 


ta and engi 


the company he 


JOHN P. CONNOR 


J. W. JEWELL, JR. 


worked for two years in process design 
of catalytic crackers. He became man 
ager of the Yields and Economics divi 
sion in June, 1948. 

Connor who started with Kellogg in 
October, 1946, in the Furnace Design 
division, was transferred to his current 
position as process engineer of the Yields 
and Economics division, in August, 1949 

Graduating from Polytechnic Institute 
of Brooklyn in June, 1944, Connor took 
graduate courses at Columbia Univer- 
sity. He served for two years in the 
Army Corps ot Engineers, as mstructor 
nm retrigeration and electric power gen 
eration 

le is a member of Tau Beta Pi, Phi 
Lambda Upsilon, and Chemical Engi 
neers of Greater New York. He and his 
wife live in New York 


Kerr Receives LPGA Honor 
As One of Its Pioneers 


\ N. Kerr, one of the “fathers” of 
the liquefied petroleum gas industry, has 
been presented with a distinguished serv 
ice lite membership in Liquefied Petro 
leum Gas Association. Kerr is president 
#% the Imperial Gas Company, Los An 
geles 

His experiments conducted in 
at Sistersville W Va., had 
the birth of the PG industry 
for a way to tame the 


1910-11 
bearing 

Looking 
“wild gases,” he 
devised a crude ¢ 
ered 
chicken coop 


ompressor which recov 


enough liquehed gas to heat 


Societe Chimique de France 
Awards Honor to Ipatieff 


Professor V. N. Ipatieff of Universal 
Oil Products Company was unanimously 
elected an honorary member of Societe 
Chimique de France by the 
reneral This honor has 
conferred on Prof Ipatieff because 
of his scientific reputation and his help 
fullness to French scientists 

Ipatieff, director of the Ipatieff High 
Pressure and Catalytic Laboratory in 
the Technological Institute of North- 
western University, has been honored 
by many institutions for his achieve- 
ments 


society's 
assembly been 


essor 
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meme) ON THE LONE STAR MAP... 


Lificient Power 
HK Compressor stotions SMD USL A deed | 
Cycling plants RTE OPAC LS CU Ca LL Mm 


Gasoline plants 
£] Generator units 


at Lower Cost 


Cooper-Bessemer powered 
stations and plants are 
shown in red—others in 


a Cooper bestemer welts ia HE map pictures the Lone Star Gas Com- 
wg ale aes ont pany’s complex system as it is today. It 
B visi is also evidence of this company’s progress, 

wise management, sound growth . . . and 


success. 


For over 30 years, Cooper-Bessemer has con- 
tinuously played a major part in meeting Lone 
Star’s power needs of every description .. . 
engine-driven compressor units, large and 
small, for gas transmission, cycling and natural 
gasoline service . . . gas engines of various 
types for driving auxiliaries and electric gen- 
erators. Most of the earliest Cooper-Bessemer 
Below: Two modem, latest type V-angle compreasem. units, 30 years old and older, are still in 


Cooper-Bessemer 660 hp GMV-6 Turboflow units, in Lone regular service, giving efficient, dependable 


Star's Gainesville Station. 
performance! 


It's this kind of performance that justifies the 
confidence Lone Star and other companies 
show in Cooper-Bessemer products and en-' 
gineering. It will continue to work to Lone 
Star's advantage with their latest Cooper- 
Bessemers—modern GMV Turboflows, for com- 
pressor service at lower-than-ever cost. 





: /f 


tt %e 


ye = 
my el 
» Leit: These Cooper-Bessemer 170 hp Type 75 horizontal 
7 compressors, installed in Fox Station 22 years ago. 


are still in continuous service. 





The 
Cooper -Bessemer 





New York, N.Y Washington, 0. C Bradford, Penna Parkersburg, W. Va. 

if Houston, Dollos, G ton, P 
Sen frances, Set eS ee Le ee MOUNT VERNON, OWIO — GROVE CITY, PENNA. 
Odessa, Texos Seattle, Wash Tulse, Oklo Shreveport, Lo 


St. Lovis, Mo los Angeles, Colif Chicago, Illinois Coraces, Venezvela 








For long-term tubing satisfac- 
tion in any refinery applica- 
tion, consult your nearest 
B&W Tube Representative. 
Send for Bulletin TB 329. 
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The MONTH... 
in the INDUSTRY 


WPRA Regional Meeting 
Scheduled February 22-23 


The Western Petroleum Refiners As 
sociation will hold the first of its 1951 
regional meeti *s February 22-23, at 
Lake Charles, a, Charleston Hotel 
The first day of * meeting will be de 
voted to industria -elations matters and 
the second to tecl ‘cal papers and dis 
cussions 

On Thursday R. F. Wyly, superin 
tendent in charge of industrial relations, 
central division, Stanolind Oil & Gas 
Company, Oklahoma City, will discuss 

Techniques and Methods for Selection 
of Supervisors”; C. L. Stinnett, assistant 
personnel director, Lion Oil Company, 
El Dorado, Ark., will speak on “Some 
Practical Aspects of Supervisor and 
Employe Training”; and Donald ( 
O'Hara, of WPRA’s Washington, D. C., 
legal staff, will discuss defense organ- 
ization in Washington. L. J. Whetsel, 
assistant to the manager, Producing de- 
partment, The Texas Company, Hous 
ton, is the dinner speaker, his topic be- 
ing “Where Do We Go From Here?” 

Friday's program includes “The War 
in the Far East,” Lt. Commander Frank 
\. Manson, USN. Washington, D. C.; 
“Aviation Fuels,” Davis Read, Universal 
Oil Products Company, Chicago and 
“Factors Controlling the Aging of Crack 
ing Catalysts,” G. A. Mills, Houdry 
Process Corporation, Philadelphia 


Du Pont Announces New 
Continuous TEL Process 


4 new continuous process for the 
manufacture of tetraethyl lead was an- 
nounced last month by E. I. du Pont de 
; and Company, Inc., which will 
mstruction immediately on the 
continuous production unit to 
production capacity ol 


emours 
start ce 
first 
| 


new 
ave an annual 
about 50 million 

In addition t 
rutput 
inates the need for 


pounds TI 
productive 
the new continuous process elim 
equipment made of 
special steel alloys which are essential 
in the presently employed batch process 
This will make critical metals 
available for other defense uses 

The new plant, to be located at the 
Du Pont Company’s Chambers Works 
at Deepwater Point, N. J., is expected 
to be in production by January, 1952 
Sodium to supply the needs of this ex 
panded TEL production will be fur 
nished in part by the adoption of a new 
installed at Memphis, 


increasing 


these 


process being 


Tenn 


NPC Will Make Study of 
Increased Products Capacity 


4 million-barrel daily increase of re- 
fined products, set by the Interior De 
partment in asking the National Petro- 
leum Council to develop requirements in 
terms of capital and materials, is an ar- 
bitrary figure and the committee making 


February, 1951 


NEW AT OLD— 
Phosphoric acid 
treating plant being 
constructed at 
Grangemouth plant 
of Anglo-iranian Oil 
Company, Ltd. See 
item below picture. 


the study can go either up or down 


This was explained by Hugh A. Stew 
art, OGD director and PAD assistant, 
who wrote the letter asking for the 
study explained that PAD needed the 
data from which to estimate costs of 
meeting “a significant increase” in avail 
ability of products in case of war. Other 
factors included: 1) all this expansion 
would be in the Western Hemispher« 
and 2) the proportionate production of 
principal petroleum products would be 
the same as the average proportionate 
production of such products for 1950 

Dr. R. E. Wilson, Indiana Standard 
president, will head this NPC survey 
group 


Steel for Maintenance 
Of Refineries Programmed 


Steel for maintenance and rehabilita 
tion needs of U. S. refineries apparently 
is on the allocation program of the Na- 
tional Production Authority, the figure 
set being 60,000 tons of steel plate 
monthly for these purposes 

Steel for new refineries, according to 
Bruce K. Brown, deputy petroleum ad 
ministrator, will have to be sought on 
the open market until some general pri 
orities system can be agreed upon and 
announced. PAD urged approval of the 
refinery 60,000-ton allotment 


PAD Is Given Complete 
Independence by Chapman 


Fulfillment of assurances by Secretary 
of Interior Chapman that PAD would 
have complete independence from the 
rest of the department, came late last 
month in an order signed by Chapman 
This would enable PAD to operate as in 
dependently as did PAW during World 
War II, subject only to Chapman's su 
pervision in role of administrator 

Deputy Administrator Bruce K. Brown 
under the order may exercise every au 
thority possessed by Chapman in regard 
to oil except that of hiring industry peo- 
ple to work for PAD without federal 
compensation 


Reid Brazell to PAD 


Early in February Interior 
Chapman announced that Reid 
president of Leonard Refineries, 
Mich., had been named to head 
Refining division 


Secretary 

Srazell, 
Alma, 

PAD’s 
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Modernization Nearing 
Completion at Grangemouth 


Modernization of Anglo-Iranian Oil 
Company's Grangemouth, Scotland, oil 
refineries, one of the oldest in the world, 
now is nearing completion 

According to The M. W. Kellogg 
Company, designer of the new units and 
parent company of the contractors, Kel- 
logg International Corporation, the crude 
distillation unit and the phosphoric acid 
treating plant, pictured above, will be on 
stream early in 1951. Work on a 10,000- 
barrel daily Fluid catalytic cracking unit 
and concommitant gas recovery system 
is also underway. Completion date for 
the cracker and recovery system has 
been set for late 1951 

Refining of shale oil was started at 
Grangemouth more than 100 years ago. 
The usual refining processes have been 
added from time to time and now with 
the addition of these new facilities, 
Grangemouth will be equipped with most 
modern gasoline producing processes 


Goodrich Head Predicts 
Largest Rubber Supply Yet 


The world supply of new rubber in 
1951 should reach nearly 2.8 million long 
far the greatest in history, un- 
interference with the pro- 
duction and shipment of crude rubber 
from the Far East, John L. Collver, 
president of The B. F. Goodrich Com- 
pany said here. The total world supply 
of new rubber would be made up of 1.86 
million tons of crude rubber and 940,000 
tons of man-made rubber, of which 880,- 
000 tons would be produced in the United 
States 

Collyer pointed out that world con- 
sumption of new rubber in 1950 totaled 
about 2.24 million tons, which also estab 
lished a new record 


Cat Cracker in Good Shape 
After 677-Day Record Run 


A new world’s record—677 days— 
for continuous operations of a Fluid 
catalytic cracking unit was set January 
13 when Sunray Oil Corporation’s unit 
at its plant south of Duncan, Okla., 
closed tor turnaround, It had been in 
yperation since March 7, 1949. Previous 
continuous operation was 610% days set 
by a California refinery in 1948 

The Sunray cat cracker produced more 


tons, by 


less there is 
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“Lightnin Mixers 


Weare straining every facility to meet the tremendous demand for Lightnin 
Mixers, greater than ever before in our history. 
To insure that your fluid agitation will be just as efficient tomorrow, 
or ten years from now, as it is today, we are building every Lightnin Mixer 
to the same strict specifications as always. 
Unfortunately, this means we must ask you to wait longer than usual 
for delivery. Our Materials Planning Department is actively engaged in BUILT TO MINIMIZE 
anticipating your requirements so as to insure that there will be the least MIXER OBSOLESCENCE 


possible delay after your order is received. Check with us for latest delivery Lightnin Model TEC heavy dev 
information. turbine agitator is designed to meet 

we . . : . . . p x changing process requirements. It is 

The Lightnin Sales Engineer who services you will be glad to give quickly convertible from closed 

. . ‘ . tank to open tank service. Shaft may 
you further information, and can suggest many ways to keep your present be extended upward for bottom 
yd . . . . . e . - . entering use. Sixteen standard 
agitation equipment in service until the day your new Lightnin arrives. AGMA speeds are quickly available 

, . . . . y ve, 

You will be glad you kept in touch with him. eS Se ae a 








Bracks 


LIGHTNIN PORTABLE MIXERS are LIGHTNIN TOP ENTERING AGITATOR LIGHTNIN SIDE ENTERING MIXERS 
used universally in process industries. (Model TEC) in 2 HP size, installed in are favored by petroleum refiners and 
Many Lightnins have been in continuous pilot plant for Streptomycin production. other large-tank users. They are easily re- 
Development work benefits from Lightnin packed from outside the tank, without 


service 20 years and more 
versatility. draining the tank. 


MAKERS OF 


! MIXING EQ (MIXCO) MWA) Nixers.— 


164 Mt. Read Blvd., Rochester 11, N. Y. 
in Canada: William & J.G. Greey, Ltd., Toronte 

Please send me the literature checked: 

(_] 8-76 Side Entering Mixers (_] DH- 50 Laboratory Mixers 

[_] 8-78 Top Entering Mixers [[] 8-52 Condensed Catalog 
(Propeller Type) showing complete line 


[_] 8-89 Top Entering Mixers [(] 8-75 Portable Mixers (Elec- 
(Turbine and Paddle Type) tric and Air Driven) 
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than 4,050,474 barrels of high-octane 
gasoline during the record-breaking run 
The “on-stream” efficiency of the Sun- 
ray refinery at Duncan has been calcu- 
lated at 99.7 percent. Approximately 80 
percent of the more than 17,500,000 bar- 
rels of crude oil processed to provide 
the gas-oil charge for the cat cracker 
was processed within the refinery itself 

An inspection of the Sunray unit 


THE OIL MAN'S CALENDAR 


FEB. 
22-23 Western Petroleum Refiners Associa- 
. Regional Meet, Lake 
Charles, La., Charleston Hotel. 

23 Natural Gasoline Association of 
America, Permian Basin regional 
sooting, Big Spring, Texas, 
Settles Hotel. 

Wisconsin Petroleum Association, 
Annual Convention and uip- 
ment Show, Milwaukee, Wisc., 
Milwaukee Auditorium. 





Pittsburgh Conference on Lonitsy 
Chemistry and Appt 
scopy, Pittsburgh \ William 3-4 
Hotel. 

American Society for Testing 
Materials, Spring Meeting and 
Committee Week, Cincinnati, 
Ohio. 

International Industrial Exposition, 
Houston, Coliseum. 

First South American Oi! Congress, 

Montevideo, Uruguay. 


National Association of Corrosion 
Engineers, Annual Conference 
Exhibition, New York, 

Statler Hotel. 

Natural Gas Engineering Lectures, 
Lawrence, Kansas, University 
Kansas. 

Instrument Society of America, 
Pittsburgh Section with Carnegie 
Institute of Tech y. “Inetru- 
mentation for Metals Industry,” 
Pittsburgh, Roosevelt Hotel. 

Oklahoma Utilities Association, Con- 
vention, Tulsa, Mayo Hotel. 





Western Petroleum Refiners Associa- 
tion, Annual Meeting, San 
Antonio. 

The American Society of Mechanical 
Engineers, Spring Meeting, 
Atlanta 

Southwestern Gas Measurement Short 
Course, Norman, Okla., Uni- 
versity of Oklahoma. 

American Society of Lubrication 
Engineers, Annual Convention 
and Lubrication Show, Philadel- 
phia, Bellevue- Ng oe =! Hotel. 

National Petroleum Associat 
Cleveland, Ohio, Hotel Cleveland. 

Natural Gasoline Association of 
America, Annual Meeting, Tulsa, 
Mayo Hotel. 


American Petroleum Institute, 
Division of Refining, Midyear 
Meeting, Tulsa, Mayo Hotel. 





Liquefied Petroleum Gas Association, 
Annual Meeting and Trade Show, 
Chicago, Stevens Hotel. 


Third Fag < e- Petroleum Congress, 
Hague-Scheveningen, 
Netherton 





Pennsylvania Grade Crude Oil 
Association, Annual Meeting, 
Pittsburgh, Hotel William Penn. 

American Society for Testing 
Materials, Annual Meeting, 
Atlantic City, N. J. 





Instrument Society of America, 
Sixth National Instrument Con- 
ference and Exhibit, Houston, 
Sam Houston Coliseum. 

International Discussion on Postwar 
Heat Transfer Development with 
ASME Administrative Coordi- 
nator, London. 


Oil Progress Week. 
American Gas Association, St. Louis. 


1951 


February, 


immediately after shutdown by F. L 
Martin, the company’s vice president for 
refining, and engineers of the Universal 
Oil Products Company, revealed “a mini- 
mum of corrosion and internal wear de- 
spite the almost two years continuous 
operations.” In view of this, officials 
estimated that the usual four or five 
weeks turnaround work to completely 
revamp the unit will not take longer 
than two or three weeks at the most 
This meant the cat was scheduled to be 
back on stream about February 1 


Reid Gets Phillips Leave 
To Accept RFC Appointment 


James A. Reid has been granted a 
leave of absence from his post as assist- 
ant director of research for Phillips Pe- 
troleum Company to accept appointment 
by the Reconstruction Finance Corpora- 
tion as assistant manager, office of pro- 
duction, Washington, D. C. This office 
handles, among other things, the gov- 
ernment synthetic rubber, tin, and abaca 
programs 


Schuitemaker Heads World 
Petroleum Congress Council 


G. A. Tuy! Schuitemaker of the Neth- 
erlands has been elected chairman of the 
Permanent Council 
of the World Petro- 
leum Congress, to 
succeed Col. Louis 
Pineau of France, de- 
ceased 

Schuitemaker is 
chairman of the Pe- 
troleum Engineering 
Section of the Royal 
Netherlands Institu- 
tion of Engineers and 
advisers to the Royal 
Dutch-Shell group 

In 1918 he was em- 
ployed in Indonesia 
as an engineer by the 
Bataafsche Petroleum Maatschappij 
(Royal Dutch-Shell Group), and was 


Schuitemaker 


The MONTH... 


subsequently put in charge of the engi- 
neering department in Sumatra. From 
1923 to 1926 Schuitemaker worked with 
Asiatic Petroleum Company in New 
York. In 1926 he returned to the Neth- 
erlands, where until 1950 he worked in 
the engineering department at the Hague 
head office of the Royal Dutch-Shell 
Group 

The Third World Petrolem Congree, 
to be in The Hague, May 28 through 
June 6 will be under the auspices of the 
Permanent Council. 


Octane Ratings of Gasolines 
For Motors Is Highest Yet 


The octane ratings of motor gasolines 
sold at United States filling stations 
reached an all-time high last summer, 
according to the summer 1950 semi- 
annual survey made by the Bureau of 
Mines in cooperation with the API. 
Ratings from 1% to 2 points higher than 
during the preceding summer and one 
point higher than during the winter of 
1949-50 were shown 

Premium-price motor fuels had aver- 
age octane rating of 90.0 by the Re- 
search method and 82.0 by the Motor 
method. Regular-price gasoline had aver- 
age octane values of 83.5 by the Re- 
search method and 78.2 Motor method 


Production Record Set 


A new production record has been set 
by the Torrance, Calif., refinery of Gen- 
eral Petroleum Corporation 

For the week ending January 25, the 
refinery processed an average of 130,262 
barrels of crude oil each day. Of this 
crude oil 125,670 barrels per day were 
charged to the refinery’s crude distilla- 
tion units which have a rated capacity of 
100,000 barrels daily. The remaining 4592 
barrels were heavy crude oil and were 
charged to what is normally a secondary 
processing unit 


Trends of Operations and Changes in Stocks 


Figures on crude stocks are 


*etroleum Institute weekly reports. 


from Bureau of Mines weekly 
which 


reports; all others from American 


are estimates on Bureau of Mines basis. 


(All figures in thousands of barrels—add 000) 


Crade Oi 


Production, Runs to Stocks 
Daily (Stills Daily Week Bad 


Trends in 
Week Ended 


Gasoline 


Production Stocks 
Weekly 


Gaseil and Distillate Residual Fuel 


Production Stocks 
Weekly WeekEnd Weekly 


Production Stocks 


Week End Week End 





1950 
January 28 
February 25 
March 25 
April 29 
May 27 
June 24 
July 29 
August 26 
September 30 
October 28 
November 25 
December 23 
1951: 
January 27 5,066 . "243,244 


4,956 248,411 
5,000 
4,848 
5,014 


Y 
241,431 
244,805 
244,497 
250,799 


* January 20 Stocks. 


Engineering for Belgium 
Refinery Is Authorized 


Standard Oil 
is engineering the 


Development Company 
refinery 
Belgium, 


new with 
Antwerp, 
Standard 
Daily 25,000 
Completion is scheduled for July, 


catalyst cracker at 


authorized by Esso Refinery 
barrels 


1953 


capacity will be 


A Gulf Publishing Company Publication 


21,106 


66,337 
56, 056 


8,389 57,036 


112,631 


126,261 


Pure Gives Promotions; 
Puts C. Plummer on Board 


The Pure Oil Company has promoted 
Comer Plummer, former vice president 
tor pre duction, to a senicr vice presi 
dency. Plummer was elected to the di- 
rectorate to succeed C. B. Watson, de 
ceased 

R. L 


and treasurer, 


Milligan, former vice president 
became executive vice 
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Get TWICE the value 
for your steam trap dollar! 








Just as the self-starter revolutionized the Here's how DUO-STEP 
. . 4 doubles drainage capacity 

automobile, so Clark Duo-Step Leverage is 

changing old-fashioned ideas about steam Step, 

trap efficiency. 

Field and laboratory tests prove that Clark 

DUO-STEP Steam Traps more than double cracks 


> : ; ‘ orifice 
the drainage capacity of ordinary inverted 


bucket traps. 
Ask your Clark representative for a demon- $ 
stration on your steam lines—or write us for 


: , opens 
complete information. orifice 


completely 


THE CLARK MANUFACTURING COMPANY 
1847 East 38th St. « Cleveland 14, Ohio 


' a 
THE HOME OF DUO °TEP cL EeveRaGE 


The complete line of dependable fluid controls 
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president, and J. P. Lanfgitt, vice presi- 
dent for refining was named a senior 
vice president. K. A. Covell was pro- 
moted from assistant to vice president 
for transportation and supply. C. H. Jay, 
secretary, was elected treasurer 


To Fill New Monsanto Post 

Paul Ekberg, Jr.. of St. Louis, has 
been appointed to the newly created post 
of assistant manager of petroleum chem 
ical sales by Monsanto Chemical Com 
pany’s Organic Chemicals Division. He 
will assist J]. W. Newcombe, manager 
of the department since 1944, in handling 
the sales of Monsanto’s lube oil addi 
tives 


Balfour Named Treasurer 

W. R. Balfour, office manager at the 
Emeryville laboratories since 1942, has 
been named treasurer of Shell Develop 
ment Company. Balfour joined Shell Oil 
Company at Spokane, Wash., as service 
station operator, and served in the Se 
attle, Portland, San Francisco, and Mar 
tinez refinery offices before coming to 
Shell Development 


Boatwright Takes PAD Post 


John W. Boatwright, general manager 
of the Distribution Economics depart- 
ment of The Standard Oil Company 
(Indiana), has joined Petroleum Ad- 
ministration for Defense as a consultant 
and will supervise the agency's over-all 
study of oil transportation facilities from 
the standpoint of their adequacy to meet 
mobilization program requirements 


ToHead OklahomaEngineers 
Fred G. Fellows, consulting engineer 
of Ponca City, Okla., has been elected 
president of The Oklahoma Society of 
Professional Engineers. Fellows was 
general superintendent at the Ponca City 
refinery of Continental Oil Company 
from 1929 to 1942, when he became a 
consulting petroleum engineer 


To Direct NPA Division 


Marshall M. Smith has been named 
director of National Production Author 
ity’s Machinery Division. Formerly in 
charge of foreign sales for Worthington 
Pump and Machinery Company and 
more recently president of E. W. Bliss 
Company, Smith will coordinate machin 
ery requirements of defense and essential 
civilian production 


Moves to Washington 
Independent Refiners Association of 
America has moved its national offices 
to Washington, because the focus of 
their activities are concentrated there as 
a result of the war effort 
M. H. (Bud) Robineau has been 


elected president of the association 


Oil Products Are Caught 
In Price Freeze Directive 


Oil and oil products were included in 
the mandatory price freeze which was 
ordered the last week in January by the 
Economic Stabilization Agency. Prices 
charged during a base period, Decem- 


Petroleum Refiner—V ol. 30, No. 2 





A power plant needed a water cooling tower for steam 
condensing. A Conventional Mechanical Draft Tower 
could handle the heat load—but that type of tower fell 
short when they considered operating efficiency 

The MARLEY “DOUBLE-FLOW” cooling tower 
met all their exacting requirements because its exclu- 
sive design offers maximum efficiency by accelerating 
the effective rate of heat transfer by means of perfected 
air-water flow. Ic effects maximum savings over a longer 
service life—in water, power, cleaning and all other 
operating costs. Its water distribution system is entirely 
external with all parts accessible for easy, frequent 
checking and cleaning 

For these reasons a two-cell MARLEY “DOUBLE- 
FLOW” cooling tower was selected to meet the initial 
water cooling requirements of this electric power plant 

When they learned, by first hand knowledge, of 
the many other quality features such as rugged con- 
struction mechanical equipment designed and built 
for cooling tower use exclusively two independent 
cooling cells for each fan nail-less redwood filling 

more drift eliminator area and performance as 
guaranteed they were delighted they had selecte 
MARLEY “DOUBLE-FLOW 

Naturally, MARL 
other “DOUBLE-FLO 
larged their facilities 


was called in to furnish an- 
cooling tower when they en- 


CooLinG Towers—DriCoo._ers 





Every power plant has its own cooling problems. 
So does every oil refinery and chemical plant. In fact, 
every industry has cooling problems. Your problem 
may be entirely different. And, it takes experienced 
application engineers to know which cooling tower or 
DRICOOLER will serve you best 
Talk over your cooling problems with MARLE 
. letus help you. MARLEY engineering service offices 
are located in 42 principal cities. Our services for con- 
sulting or estimating are available without obligation 


coc ———— MAIL THIS COUPON TODAY ~—————-4 
| The Marley Company, Inc., Kansas City 15, Kansas PR-2 | 


I'd like to know more about DOUBLE-FLOW Cooling Towers. 
Please send FREE Bulletin DF-50 


} Have Engineer call, at no obligation to us, to discuss our water 
cooing needs. 


Title 





Double-Fiow Vairflo DriCooler Notural Droft Counter-Flow Aquatower Spray Nozz 





CHEMICO OFFERS AN ECONOMICAL PROCESS FOR 


Spent Alkylation Acid 
Regeneration 








| 
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In this process, spent alkylation acid—now in greater supply 
as a result of the increased manufacture of high octane gaso- 
line—is sprayed into a furnace maintained at a high heat 
with auxiliary burners, Sulfur or hydrogen sulfide may be 
Dice wo the increased cost of brimstone _ used as fuel thereby producing SO, gas for the production of 
and the vital need to conserve basic sulfur make-up acid. 
deposits, petroleum refiners producing A limited amount of other liquid acid sludges, high in 
high octane aviation gasoline will find it hydrocarbon content, may also be added to the alkylation 
desirable to recover the sulfuric acid spent acid, thus providing fuel as well as additional acid 
from their spent alkylation acid. For this production. The hydrocarbons are completely consumed and 






purpose, Chemico offers a proven and the acid is broken down into its components—sulfur dioxide, 

economical process. oxygen and water. After the water is removed, the gas is 
processed to fresh acid of 98% strength in a Chemico contact 
sulfuric acid unit. Send for additional information, stating 
your requirements. 


CHEMICAL CONSTRUCTION CORPORATION @ 


488 MADISON AVENUE, NEW YORK 22, N. Y. 


RUROPEAN TECHNICAL REPRESENTATIVE: CYANAMID PRODUCTS, LTD., LONDON W. C. 2, ENGLAND Chemico plants are 
CABLES: CHEMICONST, NEW YORK profitable investments 
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ber 19, 1950, through January 25, 1951, 
were set as the maximum ceiling price 
which can be charged 

Any adjustment upward must be ap- 
proved by the Director of Price Stabili- 
zation who declared that as soon as it 
can ESA would issue additional orders 
tailored to meet specific problems of cer- 
tain industries 

Another Washington order affecting 
the oil industry was one relative to the 
use of tin for cans, Lubricating oil con 
tainers and all grease containers will feel 
this directive 


Wells Named to New Post 
Managing Sun Refineries 


Louis B. Wells has been named man- 
ager of Sun Oil Company refineries, a 
new position, effective February 1. Wells 
has been manager of Sun’s Marcus Hook 
refinery since May, 1949. 

Charles E. Maschal will succeed Wells 
as manager of the Marcus Hook re 
finery. Mr. Maschal has been assistant 
manager since May, 1949 

The new position has been created to 
bring about greater coordination in the 
operation of Sun’s Marcus Hook and 
Toledo refineries, it was explained 

George M. Closs will continue as man- 
ager of the Toledo refinery 


Ashland Elects Executives 

Ashland Oil and Refining Company 
has elected J. Howard Marshall vice 
chairman of the board of directors. Mar- 
shall, formerly vice president, succeeds 
James L. Martin, who was named chair- 
man of executive committee, a new post 

Rexford S. Blazer, Allied Oil and 
Frontier Refining president, was elected 
president of Ashland. Paul G. Blazer, 
Ashland’s chairman, is taking an ex 
tended rest because of ill health, and is 
reported to be recovering 


Gets Socony-Vacuum License 

Chemical Plants division of Blaw 
Knox Company has been authorized un 
der the licensing program of Socony 
Vacuum Oil Company, to design and 
build catalytic cracking plants using the 
latter company's patented processes. In 
cluded in these processes is Thermofor 
catalytic cracking by recent Socony 
Vacuum refinements 


industrial Show Slated 


The International Industrial Exposi 
tion will be in Houston, March 11 
through March 17, Exhibits which will 
be shown in the Coliseum will include 
refinery equipment 


NGA Regional Meeting 


Robert Stripling, former chief inves 
tigator for the House Un-American Ac- 
tivities Committee, will speak Febru- 
ary 23 at the Permian Basin regional 
meeting of the Natural Gasoline Asso- 
ciation of America in the Settles Hotel, 
Big Spring, Texas 

Papers will be given by S. B. Lamb 
of Cooper-Bessemer Corporation, Henry 
Boggess of Sinclair Oil & Gas Company, 
W. B. Yard of Elliott Company; Gordon 
Kidoo of Barnhart Hydrocarbon Corpo- 
ration, Dr. Quintin File, Stanolind Oil 


The works manager of a large plant made this friendly statement to 
a Roots-Connersville representative. What he really meant was that 
R-C Blowers and related equipment perform so satisfactorily and 
dependably that they seldom need anything more than routine 
inspection by his own men, 

In large and small plants, in every industry, R-C products uni- 
formly give this kind of reliable operation. They continue to deliver 
rated capacities, year after year, with a minimum of maintenance— 
whether a small Rotary Positive Blower of 5 cfm capacity or a 
Centrifugal unit moving up to 100,000 cfm. And remember, only 
Roots-Connersville gives you this important dual-choice. 

If you are planning a new plant, expansion, or replacements, R-C 
engineers will work with you to select the equipment best fitted to 
your needs, Almost a century of experience is at your service. 


Roors-ConNERSVILLE BLower CORPORATION 
510 Crescent Avenue, Connersville, Indiana 
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NO. 1501 
150-lb. 
Cast Steel 
Gate Valve 


Throughout Induastry—It’s R-P aC 
for Quality Cast Steel Valves 


@ R-PaC Cast Steel Valves are on the job throughout industry 
helping to maintain uninterrupted production with their long and 
trouble-free service. 

@ Your R-P&C distributor has them—or can get them for you. 
Your nearest R-P&C district office will gladly furnish details 
about the line. 


R-P & C VALVE DIVISION 
AMERICAN CHAIN & CABLE 
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& Gas Company, and George Brooner of 
Perco Division, Phillips Petroleum Com- 
pany 


Committee Announcements 
Made for AP! Activities 


Board committees for 1951 have been 
appointed by W. Alton Jones, chairman 
of the board of directors of the Amer 
ican Petroleum Institute, chairman of 
the various committees being as follows 

Program and Budget Review—L. 5S 
Wescoat. The Pure Oil Company, Chi- 
cago; National Oil Policy—A. Jacobsen, 
Amerada Petroleum Corporation, New 
York; Research—Dr. Robert E. Wilson, 
Standard Oil Company (Indiana), Chi 
cago; Public Relations—John M. Love 
joy, Seaboard Oil Company of Delaware, 
New York; Safety—John R. Suman, 
Standard Oil Company (New Jersey), 
New York; Nomination Robert H 
Colley, The Atlantic Refining Company, 
Philadelphia; Agricultural Advisory 
Sidney A. Swensrud, Gulf Oil Corpora 
tion, Pittsburgh; Automotive Safety 
Foundation Conference—L. S. Wescoat, 
The Pure Oil Company, Chicago 

eH. Barlow, Standard Oil Develop- 
ment Company, New York, has been 
named chairman of the committee on 
liquefied petroleum gas 

Suman has named W. ©. Wilson, 
Standard Oil Company (Indiana), Chi- 
cago, as chairman of the central com- 
mittee on accident prevention and R. T 
Henderson, Standard Oil Company 
(Ohio), Cleveland, as chairman of the 
central committee on fire protection. Re- 
gional vice chairmen are East, H 
trown, Tide Water Associated Oil Com- 
pany, New York; North, R. A. Randels, 
Shel Oil Company, Wood River, HL; 
South, J. S. Boylan, Continental Oil 
Company, Ponca City, Okla.; and West, 
O. W. Johnson, Standard Oil Company 


of California, San Francisco 


Natural Gas Department 
Formed by Lion Oil Co. 


Lion Oil Company has formed a Natu 
ral Gas department of the Oil Produc 
tion division with William W. Wilson 
formerly assistant superintendent of the 
Refining division, as superintendent 

The company is constructing a gas 
gathering system and natural gasoline 
plant in the Diamond M and Sharon 
Ridge (Canyon) fields in Scurry County, 
Texas. Lion will operate the plant, 
owned by 18 different companies. It will 
have an ultimate capacity of 77 Mmef 
daily 

The company owns and operates the 
largest interest in the gasoline and 
cycling plant in the Shuler, Ark., field, 
and has interest in plants in Arkansas, 
Louisiana and Texas 


Oldtimers Supply Group 
Organization Is Proposed 


A club for petroleum industry supply 
men organized along the lines of the 25 
Year (refining and marketing) Club, 
Transportation Club, and the Pipe Liners 
Club has been proposed and Dick Woto 
witch, 1921 22nd Avenue Nth, St. Peters 
burg, Fla. is acting as temporary 
chairman. John Rogers, The Cooper 
tessemer Corporation, San Francisco; 
F. L. Convers, Continental Supply Com 
pany, Tuscon, Ariz.; Paige S. Proctor, 
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Fairbanks, Morse & Company, Kansas 
City, Mo., and John Doe, Gilbert & 
Barker Manufacturing Company have 
been selected as an organization com- 
mittee 


Matthews Accepts Position 


Ralph R. Matthews has accepted the 
position executive secretary of Inde- 
pendent Oil Compounders Association, 
K: ansas City, Mo. Matthews retired last 
year as executive vice president of the 
Battenfeld Grease and Oil Corporation 
‘rior to joining Battenfeld in 1928 as 
vice president in charge of sales, he 
was with Shell Oil Company 


Joins Robert L. Purvin 


Otto K. Wetzel, Jr., process engineer, 
has joined the staff of Robert L. Purvin, 
consulting chemical 
engineers, of Dallas 
Previously Wetz 
was on the engineer 
ing staff of the Natu 
ral Gas department 
of Magnolia Petro- 
leum Company, cov- 
ering many phases of 
natural gas and gaso 
line plant operations, 
especially the appli- 
cation of automatic 
controls in the han 
dling and processing 
of natural gas Wetzel 


Foreign Setup Changed 


\. C. Long, vice president in charge 
of Texaco’s foreign operations in the 
Eastern Hemisphere, has been named 
executive vice president of The Texas 
Company in charge of all its foreign 
operations 


TEL Curtailment Views 
Given by Refining Heads 


Any order issued for stockpiling of 
tetraethyl lead will not harm small re 
finers nor impair the marketabie sup- 
plies of gasoline for general public con- 
sumption, Petroleum Administrator 
Chapman said late last month in dis 
cussing PAD’s consideration of an order 
to deal with TEL shortage by limiting 
the octane number of motor fuel 

In the meantime H. W. Ferguson, di- 
rector of refining and sales for Humble 
Oil & Refining Company expressed be- 
lief that the best way to conserve TEL 
is simply to allocate the available supply 
among all refiners on an equitable basis, 
after the stockpiling needs of national 
defense have been provided. This ap 
proach, he said, should lead to the pro- 
duction f more high-octane aviation 
gasoline than would result from an order 
limiting octane. “Manufacture of lower 
octane gasolines would produce a tend 
ency on the t of refiners to curta:l 
the additional refining operations they 
have been employing to make high qual- 
ity motor fuels and resort instead to the 
heavier use of lead,” he said. “Thus the 
lead supply would not be conserved and 
the aviation gasoline components which 
normally result from the additional re- 
fining operations would be reduced.” 
he proposed order would force com- 
i into a non-competitive, flat 
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BALL-BEARING SWIVEL JOINTS FOR ALL PURPOSES 
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MANUFACTURE 
pprric 





Only with CHIKSAN Ball-Bearing Swivel — 
Joints* can you benefit from a quarter-century 
of specialized experience in the development, 
design, manufacture and application of Swivel 
Joints for all purposes. CHIKSAN’S resources, 
facilities and personnel are concentrated 
exclusively on the production of Swivel 
Joints and their application to all kinds of 
installations. This is your assurance of efficient 
performance, long life and low-cost mainte- 
nance. There is no substitute for CHIKSAN! 


CHIKSAN Engineers will gladly cooperate 
with you in selecting the correct Types and _ 
Styles of Swivel Joints for your u od 
requirements...and in specifying the proper 
Packing Unit for the fluid you hangle.This val- 
uable, experienced counsel costs you nothing. 


*For full 560° rotation in |, 2 and 
5 planes. Unlimited flexibility in 
pipe limes can be secured simply 
by arranging swivels in proper 


sequence 


WRITE FOR CATALOG NO. 50 


Representatives in Principal Cities 
Sold by Leading Supply Stores Everywhere 
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quality position on their gasolines that 
would nullify the results of individual 
research programs and deny refiners the 
opportunity to use their facilities and 
know-how” to supply their customers 
the highest quality gasoline possible, 
Ferguson believed 

Paraliel suggestions were made by 
Robert G. Dunlop, president, Sun Ol 
Company, who stated that an order lim- 
iting octane numbers of motor gasoline 
would destroy competition between re- 
finers and would be completely unfair 
[he order is not in any way needed at 
this time; a more workable scheme 
would be for the PAD to direct TEL 
manufacturers to reduce each refiner’s 
supply on a percentage basis, with spe- 
cial consideration to be given to small 
business and “hardship” cases, he said 
He agreed entirely with the agency's 
objective to stockpile lead for national 
emergency requirements, but assailed the 
proposed octane ceilings as being actu- 
ally an effort at “quality control” through 
the standardization of gasolines. Unnec 
essary lowering of octane level would 
unfairly penalize owners of late model 
automobiles that call for the use of qual 
ity gasolines, he said 

In a PAD survey of reaction toward 
the proposed order, Esso Standard Oil 
Company and The Atlantic Refining 
Company joined Humble and Sun in 
opposing decreasing lead consumption 
by controlling octane numbers. Magnolia 
Petroleum Company, Union Oil Com- 
pany of California and Tide Water As 
sociated Oil Company, along with a 
large number of other and smaller com- 
panies, many independents, expressed no 
objection to national ceiling on octanes 
at proposed levels 

At a press conference held before an 
nouncement of the survey referred to 
above, Deputy Administrator Bruce K 
Brown said that companies which spoke 
in favor of an octane ceiling and against 
any other scheme for saving TEL in- 
cluded Leonard Refineries, The Texas 
Company, Shell Oil Company, Standard 
Oil Company (Indiana), Continental Oil 
Company. Cosden Petroleum Corpora- 
tion, Rock Island Petroleum Company, 
Globe Refining Company and Deep 
Rock Oil Corporation 


Petrol Refining to Reopen 


Petrol Refining, Inc., is reactivating 
its Texas City plant and expects to be 
gin actual production late this month at 
the 30,000-barrel-per-day, refinery, which 
was closed in November, 1949. Approx 
imately $15 million worth of equipment 
is being readied 

Plans are being made to activate an 
H-F alkylation unit in addition to the 
Houdry fixed-bed catalytic unit being 
reactivated at the present 

The refinery will produce 100 and 
130-octane avgas, 86 and 92-octane mo 
tor fuel, kerosine, No. 2 fuel oil, diesel 
oil, Bunker “C,.” and some excess iso 
butane 


Elected to Shell Board 


Dr. M. E. Spaght, president of Shell 
Development Company, has been elected 
to the board of Shell Chemical Corpora- 
tion. Holder of degrees in chemistry 
from Stanford University and a former 
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ean help 


in the Design, Engineering 
and Construction of... 
GASOLINE PLANTS 
Natural Gasoline and LPG Recovery 
Combination HsS Removal and Dehydration 
HS Removal 
Dehyoration 
REFINING & PETROCHEMICAL PLANTS 
Catalytic Cracking 


Sulfuric and HF Alkylation 
Hydrogenation 


Catalytic Polymerization 
Catalytic Isomerization 

; ; ; . Thermofor Pyrolitic Cracking 
To help you in your winter planning for spring (rude Distillation and Stabilizing 


construction, Fluor offers this list of process responsibil- Absorption and Fractionation of Fiefinery Gases 
Vacuum Units of All Types 


ity. It is a reflection of the broad experience accumulated Thermal Reforming 

through over thirty years of design, engineering, and con- Thermal Cracking 

struction of pan ond facilities for the oil, gas, chemical, Low T Frectionation of 

and power industries. 
Whatever your plans include—a completely Lube Oil Dewaxing 

. . 25s ontas Lude Oil Solvent Extraction 

integrated plant or the expansion of existing facilities — Ha Removal 

Fluor’s background knowledge of the problems peculiar 

to these industries is at your disposal. Fluor can help 

you. Contact our nearest representative for prompt at- 


tention to your individual requirements. 


FLUOR 


BE SURE WITH FLUOR DESIGNERS AND CONSTRUCTORS of Refining, Natural Gas and Chemical Processing Plants. 
MANUFACTURERS of Pulsation Dampeners, Muffiers, Gas Cleaners, Cooling Towers and Fin-Fan Units. 








THE FLUOR CORPORATION, LTD., 2500 S. Atlantic Blvd., Los Angeles 22, Calif. Offices in principal cities in the U.S.A. 
REPRESENTED IN THE STERLING AREAS BY: Head Wrightson Processes Ltd., Teesdale House, Baltic St., London, E.C.1., England 
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student at the University of Leipzig, h« 


has been with Shell since 1933 


ECA Grants Guaranty For 
Caltex Italian Refinery 


Economic Cooperation Administrati 
has granted a $4,630,000 investment guar 
Caltex Oil Products Company 
for its 15,000-barrel-daily refinery to be 
built at Milan, Italy 

The refinery will operate n Arabiar 
Milan via a new 
trom Savona on 


anty to 


crude, which will react 
8-inch pipe line 
the Mediterraneat The project 


venture f Caltex and at-Societa per 


97-mile 


$a pom} 


rough a new Italian corpora 
d SARPOM (Societa per 
zioni Raffineria Padana Olii Minerali.) 
A yield of about 50 
gasoline and the remainder 


expecte 


11 
nca t 


percent tuel oil 
percent 
kerosine and diesel oil is 


when the refinery is in full operation 


Named Assistant Treasurer 
Gulf Oi 


law as an 


Corporation has elected John 
assistant treasurer. He will 


to H. R. Moorhead, Jr., 


SS} 
report directly 
treasurer 

Gulf in 1930, Shaw has been 
reasury department since. He 


Gulf Build 


Joining 
vith the 
vill continue to 
ng, Pittsburgh 


yifice in the 


Conoco Advances Executives 


Continental Oil Company has elected 
F. Battson, vice pr 


ral manager the 


esident and gen 


Rocky Mountain 





@ REFLEX 
@THRU VISION 
@ TUBULAR 


This label design 
will identify mineral 
wool products of 





tested quality and 
uniformity under the 
new certification pro- 
grom to be lounched 
by the Industrial 
Mineral Wool Insti- 
tute. Left, C. M. 
Weinheimer, direc- 
tor, Mechanical Di- 
vision, Research De- 
partment, Detroit 
Edison Company, and 
right, E. R. Stevens, 
Institute president 


region, as administrative vice president 
W. C. MacMillan, executive vice presi 
dent, was elected senior vice president 
and J. W. Liddell, manager of 
the Eastern region, named vice 
president and general manager of the 
Rocky Mountain region in Denver 
Battson and MacMillan will 


fices in Houston 


general 
was 


have of 


NACE Meet and Exhibit 


National Association of ( 
gineers will have its 1951 exhibition in 
conjunction with its annual conference 
at the Hotel Statler, New York City 
March 13-16 

For those 
registration 


wrrosion En 


register in ad 


March 


who do not 
vance, will begin on 
12 prior to the regular session It will 
be followed by meetings of the Technical 
Practices Committee of the 
Also, or March 12 exhibitors 


ent 
displays 


association 
will set up 
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Retired Gulf Official Dies 


trigadier General Walter B. Pyron, 
United States Army, retired, and a for 
mer vice president of the Gulf Oil Cor 
poration died January 8 in San Antonio 
General Pyron retired from Gulf last 
spring after 43 years service with that 
company. For 5% years prior to his re 
tirement, he maintained his headquarters 
in London, where he in charge of 
production operations of Gulf subsidi 
aries in Europe and the Near East 


was 


Nordstrom Engineer Dies 


Edwin E. Hedene, 54, chief engineer 
of Nordstrom Valve Division, Rockwell 
Manufacturing Company, died Decem- 
ber 28, 1950, in Pittsburgh. Prior to 
coming to Pittsburgh, Hedene was chief 
engineer of the Nordstrom Valve plant 
in Oakland, Calif., where for the major 
part of his 23 years service he worked 
directly with Sven Nordstrom 
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ANGLO-IRANIAN OlL CO. LTD. 


ARGENTINE GOVERNMENT 
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ATLANTIC REFINING CO. 
ATOMIC ENERGY COMMISSION 
BRITISH AMERICAN O11 CO. LTD. 
CALIFORNIA REFINING CO. 
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KENDALL REFINING CO. 
LION OW CO. 
MAGNOLIA PETROLEUM CO. 
MARINE OlL REFINERS OF 
AFRICA, LTD. 
MATHIESON CHEMICAL CORP. 
McCOLL-FRONTENAC Of1 CO., LTD. 
MID-CONTINENT PETROLEUM CORP. 
MITSUBISHI Ol CO., LTD. 
NATIONAL PETROLEUM 
COUNCKL OF BRAZIL ; Kellogg is a most appropriate time to review the 
PAN AMERICAN REFINING CORP. 
PENNZOKM CO. 
PHILLIPS PETROLEUM CO. 
POLYMER CORP., LTD. ur, Texas... the first unit for this refiner. 
PURE OW CO. 
SMELL CHEMICAL CORP. 
SHELL OF CO. facilities were the next assignment ... during the World 
SHERWIN-WILLIAMS CO. War II period. 
SINCLAIR REFINING CO. 
SKELLY Of CO. Immediately thereafter, Kellogg undertook in 
SOCIETE DES RAFFINERIES DE rapid succession, the engineering and construction of three 
PETROLE DE LA GIRONDE 
SOCHETE GENERALE DES 
HUILES DE PETROLE Philadelphia, Cincinnati and Toledo. 
SOCHETE INDUSTRIELLE BELGE 
DES PETROLES é Currently, Kellogg is building another fluid unit 
es for Gulf at Port Arthur—a cat-cracker with the world’s 
SOCONY-VACUUM Olt CO. 
£. 8. SQUIBS & SONS 
STANDARD Olt CO. (INDIANA) 
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STANDARD Ol CO. THE ° OMPANY 
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SWIFT AND CO. 


TEXAS CO 

UNION Olt CO. OF CALIFORNIA 

UTAH OL REFINING CO. J 
WASATCH Of CO. f 


wooo river on & nermuine co. Jinn boa fifty years an integral part of processing history 


f their association. It all began some fifteen years 
en Kellogg built a small stabilizing plant in Port 


Propane deasphalting and phenol treating lube : 


major cat-crackers at three different Gulf refineries . . . in 





largest throughput, some 60,000 barrels per day, 





} Srtrait at 


This year is Kellogg's fiftseth of service to 
industry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W’. Kellogg Company—we can think back 
nostalgically. We can remember the chimney stacks 


hat is OUR Objective?”’ 


It's as simple as this. To provide the 
most efficient processing facilities which modern 
engineering can devise 

Obviously, this objective bas required the 
creation and continuous expansion of research and 
development personnel and equipment. W hat then, 
is the status today? 


ONE PHYSICAL INDICATION of Kellogg's position in the van 

* guard of technical progress was its early use of the mass-spectrometer 
the second to b: sold to the commercial world. In itself just one of the 
‘tools” utilized by Kellogg in the unending search for improved methods 
of commercial processing, it is symbolic of the company's approach to 


technical problems 
Nt | 
' 


BAUS, 





AFTER THE “GLASS STAGE” comes the engineering and building 
of metal pilots. More often than not, the engineering of a pilot unit 
proves even more complicated than the engineering of a commercial 
plant because every pilot, to be of value, must have unusual flexibility 
All Kellogg pilots—from the earliest thermal cracker to the latest Ortho- 
flow Fluid unit—have been built in this shop 


THE BACKBONE of the integrated development laboratories is 5 

* the one-to-two-barrel-a-day pilot plant from which data are obtained . 

to design more efficient commercial plants. And for each of the com 

pleted meta! pilots, tens of glass units, such as this one, go before, in 

rder to investigate thoroughly the peculiarities of a given process as re 
vealed in each of its various steps 
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. the first crude vessels for oil 
our first combination unit. 


we built in 1901 .. 
refiners in the ‘teens 
The forty-odd Fluid cat crackers built in these years. 
But the company is like a man. At fifty, it’s a time for 
a “check-up”. After all, The M. W. Kellogg Com- 


Cc ae 


2 APPLIED RESEARCH is the fence around Kellogg's development 
. 


work. For example, in the field of polymerized chemicals, our contri 
bution lies in their economical production in contrast to seeking out 
new chemicals per se. This laboratory provides qualitative checks on 
the mpany's “miniature” processing facilities develops catalysts 

aids in scanning the horizon for more efficient processing methods 


AS SKETCHED ABOVE, the Kellogg pilot plant building today 

* houses more than twenty separate units. They duplicate the major 

refining processes utilized in the present-day refinery — from delayed coking 

and decarbonizing to catalytic cracking and catalytic reforming. Con 

tinuously “‘on stream’’, these pilots provide data for both Kellogg devel 
opment divisions and Kellogg customers 


NEXT MONTH 
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1901-1951 


pany is only a factor as it is able to serve industry 
today. For that reason, we present this first camera 
study in a series which will document our belief that 
a truly integrated organization can better serve in- 
dustry to achieve greater earning power. 


LIKE THE CHEMICAL LABORATORY, the octane-rating equip 

* ment here is just a part of Kellogg research and development facilities 

While industry-wide improvements passed on to the ultimate consumer 

have one of their beginnings here it goes without saying that such 

testing equipment forms but an nth fraction of the total facilities 
Kellogg has to serve industry today 


TWO Fluid catalytic cracking pilot plants—one of the side-by-side 
vessel arrangement and one of the single vessel, Orthoflow type 
pinpoint expected yields on new installations and also test projected im 
provements. Pictured is the side-by-side unit which provided much of the 
design data for the more than twenty commercial units built by Kellogg 
during the war period as well as the twenty-five post-war Kellogg units 


. in the second in this series of camera studies of M. W. Kellogg today... you will 
see the part metallurgy plays in the complete picture of this integrated organization .. . 
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An exclusive specialty of Kellogg fabrication, these giant bends 
} 88 | 
are formed by continuous incremental bending . . . in sizes up to % 
diameter, in one piece, with continuous even contour 
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Top Welding Performance 
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ASION of the Fiftieth Anniversary of both 
ellogg is a most appropriate time to review the 
f their association. It all began some fifteen years 
en Kellogg built a small stabilizing plant in Port 


ur, Texas... the first unit for this refiner. 


Propane deasphalting and phenol treating lube 
facilities were the next assignment ... during the World 


War Il period. 


Immediately thereafter, Kellogg undertook in 
rapid succession, the engineering and construction of three 


major cat crackers at three different Gulf refineries . . . in 


Philadelphia, Cincinnati and Toledo. 


Currently, Kellogg is building another fluid unit 
for Gulf at Port Arthur—a cat-cracker with the world’s 
largest throughput, some 60,000 barrels per day, 
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This year is Kellogg's fiftieth of service to 
industry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W. Kellogg Company—we can think back 
nostal gically. We can remember the chimney stacks 


“What is OUR Objective?”’ 


* 


It's as simple as this. To provide the 
most efficient processing facilities which modern 
engineering can devise 

Obviously, this objective has required the 
creation and continuous expansion of research and 
development personnel and equipment. W hat then, 
is the status today? 


1 ONE PHYSICAL INDICATION of Kellogg's position in the van 
* guard of technical progress was its early use of the mass-spectrometer 
the second to be sold to the commercial world. In itself just one of the 
tools” utilized by Kellogg in the unending search for improved methods 
of commercial processing, it is symbolic of the company’s approach to 


technical problems 





AFTER THE “GLASS STAGE” comes the engineering and building 
of metal! pilots. More often than not, the engineering of a pilot unit 
proves even more complicated than the engineering of a commercial 
plant because every pilot, to be of value, must have unusual flexibility 
All Kellogg pilots—from the earliest thermal cracker to the latest Ortho- 
flow Fluid unit—have been built in this shop 


THE BACKBONE of the integrated development laboratories is 5 

y pilot plant ich data are obtained - 
to design more efficient commercial plants. And for each of the com 
pleted meta! pil ’ f glass units, such as this one, go before, in 
rder to i tigat ’ ighly the peculiarities of a given process as re 
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vealed in 18 steps 





fiy. ae 


we built in 1901... the first crude vessels for oil 
refiners in the ‘teens our first combination unit. 
The forty-odd Fluid cat crackers built in these years. 
But the company is like a man. Al fifty, it’s a time for 
a “check-up”. After all, The M. W. Kellogg Com- 


2 APPLIED RESEARCH is the fence around Kellogg's development 
* work. For example, in the field of polymerized chemicals, our contri 
bution lies in their economical production in contrast to seeking out 
new chemicals per se. This laboratory provides qualitative checks on 
the company's “miniature” processing facilities develops catalysts 
aids in scanning the horizon for more efficient processing methods 


6 AS SKETCHED ABOVE, the Kellogg pilot plant building today 

* houses more than twenty separate units. They duplicate the major 
refining processes utilized in the present-day refinery — from delayed coking 
and decarbonizing to catalytic cracking and catalytic reforming. Con 
tinuously “‘on stream’’, these pilots provide data for both Kellogg devel 
opment divisions and Kellogg customers 
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pany is only a factor as it is able to serve industry 
today. For that reason, we present this first camera 
study in a series which will document our belief that 
a truly integrated organization can better serve in- 
dustry to achieve greater earning power. 


3 LIKE THE CHEMICAL LABORATORY, the octane-rating equip 

* ment here is just a part of Kellogg research and development facilities 
While industry-wide improvements passed on to the ultimate consumer 
have one of their beginnings here it goes without saying that such 
testing equipment forms but an nth fraction of the total facilities 
Kellogg has to serve industry today 


7 TWO Fluid catalytic cracking pilot plants—one of the side-by-side 
* vessel arrangement and one of the single vessel, Orthoflow type 
pinpoint expected yields on new installations and also test projected im- 
provements. Pictured is the side-by-side unit which provided much of the 
design data for the more than twenty commercial units built by Kellogg 

during the war period as well as the twenty-five post-war Kellogg units 


NTH 


. in the second in this series of camera studies of M. W. Kellogg today... you will 
see the part metallurgy plays in the complete picture of this integrated organization . . . 
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Kellogg is a most appropriate time to review the 
f their association. It all began some fifteen years 
ago hen Kellogg built a small stabilizing plant in Port 


ur, Texas... the first unit for this refiner. 


Propane deasphalting and phenol treating lube 
facilities were the next assignment ... during the World 


War Il period. 


Immediately thereafter, Kellogg undertook in 
rapid succession, the engineering and construction of three 
major cat-crackers at three different Gulf refineries . . . in 


Philadelphia, Cincinnati and Toledo. 


Currently, Kellogg is building another fluid unit 
for Gulf at Port Arthur—a cat-cracker with the world's 
largest throughput, some 60,000 barrels per day, 


THE M. W. Kezzoce Company 


A SUBSIDIARY OF PULLMAN INCORPORATED 


for fifty years an integral part of processing history 


LONDON 











ctive?*’ 


It's as simple as this. To provide the 
most efficient processing facilities which modern 
engineering can devise 

Obviously, this objective has required the 
creation and continuous ¢€ x pansion of research and 
development personnel and equipment. W hat then, 
is the status today? 


THE BACKBONE of the integrated development laboratories is 

* the one-to-two-barrel-a-d pilot plant from which data are obtained 
to design more efficient mercial plants. And for each of the com 
pleted meta! pilots, tens of glass units, such as this one, go before, in 
wder to investigate thoroughly the peculiarities of a given process as re 
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This year is Kellogg's fiftteth of service to 
industry. At this time naturally, as a group of men— 
known collectively to the modern business world as 
The M. W. Kellogg Company—we can think back 
nostal gically. We can remember the chimney stacks 


] ONE PHYSICAL INDICATION of Kellogg's position in the van 
* guard of technical progress was its early use of the mass-spectrometer 
the second to be sold to the commercial world. In itself just one of the 
tools” utilized by Kellogg in the unending search for improved methods 
of commercial processing, it is symbolic of the company’s approach to 
technical problems 


AFTER THE “GLASS STAGE” comes the engineering and building 

* of metal pilots. More often than not, the engineering of a pilot unit 

proves even more complicated than the engineering of a commercial 

plant because every pilot, to be of value, must have unusual flexibility 

All Kellogg pilots—from the earliest thermal cracker to the latest Ortho- 
flow Fluid unit—have been built in this shop 
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pany is only a factor as it is able to serve industry 
today. For that reason, we present this first camera 
study in a series which will document our belief that 
a truly integrated organization can better serve in- 
dustry to achieve greater earning power. 
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3 LIKE THE CHEMICAL LABORATORY, the octane-rating equip- 
* ment here is just a part of Kellogg research and development facilities 

While industry-wide improvements passed on to the ultimate consumer 

have one of their beginnings here it goes without saying that such 

testing equipment forms but an nth fraction of the total facilities 

Kellogg has to serve industry today 


APPLIED RESEARCH is the fence around Kellogg's development 

* work. For example, in the field of polymerized chemicals, our contri 

bution lies in their economical production in contrast to seeking out 

new chemicals per se. This laboratory provides qualitative checks on 

the company’s “miniature” processing facilities develops catalysts 
aids in scanning the horizon for more efficient processing methods 


AS SKETCHED ABOVE, the Kellogg pilot plant building today 

* houses more than twenty separate units. They duplicate the major 

refining processes utilized in the present-day refinery — from delayed coking 

and decarbonizing to catalytic cracking and catalytic reforming. Con 

tinuously ‘‘on stream’’, these pilots provide data for both Kellogg devel 
opment divisions and Kellogg customers 


NEXT MONTH 


7 TWO Fluid catalytic cracking pilot plants—one of the side-by-side 
* vessel arrangement and one of the single vessel, Orthoflow type 
pinpoint expected yields on new installations and also test projected im 
provements. Pictured is the side-by-side unit which provided much of the 
design data for the more than twenty commercial units built by Kellogg 

during the war period as well as the twenty-five post-war Kellogg units 


. in the second in this series of camera studies of M. W. Kellogg today... you will 
see the part metallurgy plays in the complete picture of this integrated organization . . . 
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Construction Materials 
Compiled in ‘‘Dictionary" 


Materials of Construction for Chemi- 
cal Process Industries; James A. Lee, 
McGraw-Hill Book Company, 330 West 
42nd Street, New York 18, $6.50. 

A comprehensive “dictionary” of ma- 
terials used in the production and han- 
dling of corrosive chemicals, has been 
prepared by the author to aid chemical 
engineers, plant superintendents, fore- 
men, operators, and others in process 
plants, (especially in connection with 
petrochemicals) who have the problem 
of selecting the right material of con- 
struction to withstand some particularly 
corrosive chemical or combination of 
chemicals 

More than 300 chemicals and com- 
binations of chemicals are discussed, 
with description of the process now 
in use for their production. The chemi- 
cals and products selected cover the 
great majority of cases where chemical 
corrosion is an important problem 

Each chemical is presented from the 
standpoint of “production,” covering 
materials used and the actual production 
“handling,” covering corrosive- 
ness of the chemical when used as a 
finished product, or as a raw material 
in the production of some other chemi- 
cal or product; and “packaging,” cover- 
ing the materials of construction used 
for shipping containers 

Emphasis throughout the book is on 
materials of construction found by prac- 
tical operating experience to be the most 
serviceable and economical in commer- 
cial plants. Up-to-date processes are 
presented, as well as such materials of 
construction as synthetic resins, carbon, 
glass, and chemical porcelain 


process; 


Technical Papers Collected 


Technical Publications, 1948. Arman F 
Becke, editor, Standard Oil Company 
(New Jersey) and Affiliated Companies, 
Standard Oil Deve wg ae Company, 15 
West 51 Street, New York 19 

The volume is compiled of technical 
papers written in 1948 by associates in 
the Standard Oil Company (N. J.) and 
its affiliates. Papers were selected from 
over 100 written by technologists of the 
companies and published in scientific 
journals. Selection was based largely on 
whether or not new information was 
contained in the paper 

Among the subjects covered are 
ogy and production, 
fuel quality, 
analysis 

he 
and W« 


geol- 
manufacturing and 
rubber and plastics, and 


Haslam’s paper, “World Energy 
wld Peace,” the first in the book, 
is presented as an introduction to the 
other material. The paper, which was 
given at Massachusetts Institute of 
Technology, is the only non-technical 
article included 


Tank Cleaning Safety Manual 


“Cleaning Petroleum Storage Tanks; 
Section B—Gasoline Tanks,” American 
Ape oe Institute, 50 West 50th Street, 

New York 20, $0.75 

A new edition of the American Petro- 
leum Institute’s manual on the cleaning 
of storage tanks which have contained 
gasoline has been published by API's 
Department of Technical Services to 
help prevent accidents 

Revised and brought up-to-date, the 
manual which replaces the one published 
in 1942, contains information for super- 
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BOOKS of Current Interest 
Review and Comment for the Process Man 





visors and foremen responsible for the 
safety of men and equipment in the 
cleaning of storage tanks 

Section A, the companion piece, deals 
with the cleaning of storage tanks which 
have contained crude oils or unfinished 
petroleum products. 

Illustrated with sketches and draw- 
ings, the second edition details the 
hazards of tank cleaning, and covers 
such topics as ventilating and vapor- 
freeing, testing for vapor, disposal of 
sludge and sediment, repairs, personal 
protection and masks. 

Two appendices deal with special serv- 
ices and assistance, and specific precau- 
tions relating to the entering of tanks 
which have contained leaded gasoline 


380 Solvents Described 

Industrial Solvents, Ibert Mellan, 
Reinhold Publishing Corporation, 330 
West Forty-second Street, New York, 
$12 

In the second edition of this reference 
book, organized in the same manner as 
the first but completely rewritten to 
contain up-to-date treatment of indus 
trial solvents, extensive data on 380 
solvents has been sifted and correlated 
into a coherent whole. Obsolete material 
has been deleted 

Early chapters of the book deal with 
the theoretical aspects of solution. The 
text covers physical data, commercial 
uses and applications and other per 
tinent data. It includes a number of 
graphs which give specific and com- 
parative information especially on the 
physical properties of solvents. Special 
attention is given to such properties as 
evaporation ratio, solubility, phase equi- 
librium and dilution ratio 

A chapter on the handling of toxic 
and flammable solvents has been added 
in the new edition 


Distillation Data Published 

Distillation Equilibrium Data, Ju Chin 
Chu. Reinhold Publishing Corporation, 
330 West 42nd Street, New York, N. Y., 
$6.00 

Ju Chin Chu, associate professor of 
chemical engineering at the Polytechnic 
Institute of Brooklyn, gives vapor-liquid 
equilibrium data in a book to be used 
in design, performance prediction and 
operating characteristics of distillation 
equipment in the chemical and petro 
leum industries 

A total of 176 systems are included, 
with experimental results of workers in 
all parts of the world, using all kinds of 
equipment. In the solution of extraction 
and absorption problems, such data as 
that given is required 

The book is divided into three parts— 
binary, ternary and multi-component 
systems 

At the end of the book a complete 
formula index is given to facilitate loca- 
tion of a particular system. Original 
references for all data are given. 


A Gulf Publishing Company Publication 


Gives Results of Survey 
Of Fuel Gas from Coal 
Economics of Fuel Gas from Coal, 
Battelle Memorial Institute, John F. 
Foster and Richard J. Lund, Editors for 
Bituminous Coal Research, Inc., Mc- 
Graw-Hill Book Company, Inc., 330 
West 42nd Street, New York 18, $5.00. 
The book, “an analysis of the technical 
and economic factors which control the 
commercial feasibility in the United 
States of manufacturing fuel gas from 
coal,” contains the results of an inten- 
sive survey of the production of fuel 
gas from coal. The survey covered both 
the technical and economic factors to- 
gether with comparative cost data on 
other fuels, such as natural gas. From 
the results reported anyone concerned 
with the various aspects of this prob- 
lem can get an analysis of what has 
been done in this field, and what may be 
done in the future, with particular at- 
tention to the economic feasibility of 
various processes 
The survey was undertaken by Bat- 
telle Memorial Institute as an assign- 
ment from the Gasification and Carbon- 
ization Committee of the Technical 
Advisory Board of Bituminous Coal 
Research, Inc. It was directed especially 
at the question of manufacturing fuel 
gas from coal at a price that permits 
its substitution for other fuels 
Technical phases of the survey were 
investigated by Battelle men under the 
guidance of John F. Foster, while eco- 
nomic phases of the work were reviewed 
and summarized by Battelle men with 
the help of Richard J. Lund 


Thiophene Determination 


Studied in Investigation 

“A Colorimetric Method for the De- 
termination of Thiophene in Synthesis 
Gas,” Bureau of Mines, Publications Dis- 
tribution Section, Forbes Street, 
Pittsburgh 13, Penna. 

A report of Investigations 4753 de- 
scribes a procedure for determining the 
presence of thiophene, an organic sulfur 
compound, in synthesis gas containing 
low amounts of unsaturated hydrocar- 
bons. 

Thiophene not only resists catalytic 
treatments by which other organic sulfur 
compounds are‘ usually removed but it 
renders some catalysts ineffective. The 
procedure, developed at the Bureau's 
Morgantown, W. Va., station where a 
synthetic liquids fuel research program 
is being conducted in cooperation with 
the West Virginia University, is based 
on the appearance of a characteristically 
blue color resulting from reacting thio- 
phene with isatin 

Prepared by H. W. Wainwright and 
G. I. Lambert, Bureau chemical engi- 
neers at the Morgantown, W. Va., 
Synthesis Gas Production Branch, the 
report describes the experimental in- 
vestigations and various phases of the 
procedure, and includes graphs showing 
the effects of different compounds used 
in the tests. 
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IMPERVIOUS GRAPHITE 


HEAT EXCHANGERS 


The new No. 240A is a shell-and-tube heat-exchanger made of “Karbate” 
brand impervious graphite... similar in construction to the familiar No. 
70A ...but with almost three times as much total effective external heat 
transfer surface. Advantages are: 

*70.6 sq. ft. of external heat transfer surface. 


* Single, double or four-pass routing of tube-side fluid is effected by 
a simple change of fixed and floating end-cover assemblies. 


Wide variety of corrosive fluids handled with negligible maintenance. 
- Thermal shock resistance. 
- Very high heat tronsfer rates. 
Stainless steel baffles. 
- Easy tube replacement in the field. 
» Removable “‘Karbate” tube bundle. 


. Steel shell — oversize shell connections, impingement plates and 
drain and vent plugs integral with shell end casting. 


This exchanger is smaller in capacity than the 240A. Possesses all of the advantages listed 
above for the 240A. For complete information on these two heat exchangers, write for 
catalog sections $-6715 and S-6690. Address Nationa! Carbon Division, Dept. PR. 





fone say tae weer SLASH BATTERY COSTS IN HALF 
2 hel ln nl Wehshe geretioneey ore. “Brventy", Me. 1000 
GETTING FROM ‘KARBATE’ ROH : 
IMPERVIOUS GRAPHITE ———< 
* Holf the cost for light output. 
* Leakproof—no metal con te leak or corrode. 
The terms “Karbate” and “Eveready” © Will not swell, stick or jom in o flashlight. 
are registered trade-marks of Why? Because of the exclusive “inside- 
NATIONAL CARBON DIVISION No. 1050 battery. fastead of being 
UNION CARBIDE AND CARBON CORPORATION the container for the cell, the zinc 


electrode is on the inside to make the battery last longer, 
30 East 42nd Street, New York 17, N.Y. while the new outside carbon jacket makes the battery 


_ District Sales Offices: Attanta, Chicago, Dallas, leakproof. Order a supply of No. 1050's today. 
Kansas City, New York, Pittsburgh, San Francisco 
in Canada: National Carbon, Ltd., Toronto 4 


HEAT EXCHANGERS + PUMPS «+ VALVES + PIPING +» TOWERS + TOWER PACKING + BUBBLE CAPS - 
BRICK + STRUCTURAL CARBON + SULPHURIC ACID CUTTERS + HYDROCHLORIC ACID ABSORBERS 
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SCIENCE and 


TECHNOLOGY Abstracts 


Prepared by 
DR. E. H. LESLIE and DR. H. B. COATS 
The Leslie Laboratories 
Traver Road, Ann Arbor, Mich 





Fundamental Physical and 
Chemical Data 





The Thermodynamics of 1-Butyne 
from Calorimetric and Spectroscopic 
Data. J]. G. Aston, S. V. R. MASTRANGELO, 
and G. W. Moessen. Jour. Am. Chem 
Soc., 72 (1950), pp. 5287-91 

The heat capacities of l-butyne were 
measured from 12 to 275° K. Solid- 
liquid equilibrium temperature and the 
heat of fusion were determined 
Melting point of the substance is 147.43 

0.05° K. Vapor pressures were deter- 
mined from 194.4 to 282.7° K. and an 
equation to fit the data is presented 
Normal boiling point is 281.23° K. The 
heat of yrization was determined at 
several and the vapor 
density measured at 298.16 K 

apor density at other temperatures was 
calculated from the vapor pressure anc 
heat of vaporization data. The virial co 
»btained from the density 
with the 


also 


vay 
temperatures, 


was 


efficients wer 
data. Comparison of these 
Berthelot equation gives a value of 
P 48 atm. The entropy calcu- 
lated from spectroscopic and molecular 
data and comparison between calculated 
and ol 


of 3000 cal/mole for the 


was 


served entropies yielded a value 


potential bar 
ternal rotation of 


1eT hinder ne in 


the methyl group 


Vapor-Liquid Equilibrium of C, Hy- 
drocarbon-Furfural- Water Mixtures. 
Experimental and Theoretical Methods 
for Three- and Four-Component Sys- 
tems. Donatp Jorpan, J. A. Gerster, 
4. P. Co_surn, and Kurt Wout. Chem- 

press, 46 (1950), pp. 601-13 
the work com 
isobutane, 1-butene, 

Isobutane and 1- 
were hosen as the typical C, 
separated since 


The system chosen for 
prised mixtures of 
water, and furfural 
butene 
hydrocarbon pair to be 
they are available as pure components, 
do not form have wide 
deviations from Raoult’s law in_ the 
presence of furfural, and do not self 
polymerize to any extent. Temperatures 
of 100°, 150°, and 200° F. were used, 
as these correspond to values encoun 
tered in plant practice. The water con 
tent of the furfural was varied up to 
6 weight percent or 25.4 mole percent, 
representing values approaching the 
solubility limit for water in furfural 
Concentrations of the two C, hydrocar- 
bons in furfural-water ranged up to 
more than 20 mole percent, correspond- 
ing to pressures up to 100 psi. gage 
The ratio of the two C, hydrocarbons 
was varied over the complete possible 
range. The data are presented in detail 
in tabular and graphical form. The addi- 


stereoisomers, 
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tion of water to isobutane and 1-butene 
in mixtures separately or together with 
furfural causes appreciable increase in 
the activity coefficient values for each Cy 
hydrocarbon. However, the relative vol- 
atility of the isobutane to I-butene is 
only slightly increased as the water con 
centration The correlation of 
the results through use of the three 
suffix Margules equations was entirely 
satisfactory in the range of composition 
and temperature studied 


increases 


The Raman and Infrared Spectra of 
Perfluoropropane. Water F. Epcett, 
H. Dean MaAtiory anp Donovan G 
Wersten. Jour. Am. Chem. Soc., 72 
(1950), pp. 4856-9 

The Raman spectrum of perfluoro 
propane, C;Fs, was obtained for the 
liquid at 65° C. The imfrared 
trum was obtained at 25° C. and at 
pressures ranging from 1.5 to 500 mm 
It is not now possible to make an 
accurate assignment of all the observed 
frequencies, but it is believed that twen 
ty-two of the twenty-seven have been 
located. The data are presented in tabu 
lar and graphical form 


spec 


Flame Propagation. I. The Effect of 


Initial Temperature on Flame Velocities, 


Mixtures. Gorpon L 


of Propane-Air 
Chem. Soc., 72 (1950), 


Duccer. Jour. Am 

pp. 5271-4 
Knowledge of the 

temperature on the 


fuel-air mixtures is 


effect of initial 
flame velocity of 
necessary to the 
understanding of the combustion prox 
ess The literature of the subject is 
briefly reviewed. The investigation re 
ported was undertaken as a part of a 
fundamental combustion research pro 
gram of the Lewis Flight Propulsion 
Laboratory. Flame velocity was dete 
mined as a function of composition at 
various temperatures for propane and 
air by the Bunsen burner method. It 





These abstracts from the current 
literature of science and technology 
(not including trade journals easily 
available) were prepared by Drs. 
Leslie and Coats of The Leslie Lab- 
oratories, Traver Road, Ann Arbor. 
Mich., which will supply, at cost. 
photostatic copies of original arti- 
cles. Complete or limited bibliog- 
raphies covering special topics by 
title. by abstracts, or in complete 
manuscript, also may be had by 
arrangement with the laboratories. 
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was found that the maximum flame 
velocity of propane-air mixtures in 
creases from 47 cm/sec. at 29° C. to 
160 cm./sec. at 343° C. The rate of 
increase increases with temperature. The 
results are independent of the tube diam 
eter in the range 10.2 to 22.2 mm. and 
of the stream flow Reynolds number in 
the range 1500 to 2100. It was found 
that flame velocity, as predicted by the 
thermal theory, is in satisfactory agree 
ment with the results of experiments, 
whereas those predicted by the square 
root law are as much as 35 percent low 
at the higher temperatures 





Chemical Composition 
and Reactions 





Catalytic Isomerization of 1-Hexene. 
A. Naracon. Ind. Eng. Chem., 42 
(1950), pp 2490-3 
rhe isomerization of olefins can occur 
in two ways, that is, by a shift of the 
double bond along the carbon chain, 
or by means of chain branching. Shift 
ing of the double bond towards the 
center of the molecule results in desir 
octane number improvement and 
chain branching of one-olefins results in 
desirable octane improvement. The ar 
ticle reports experimental data on the 
vapor phase isomerization of 1-hexene 
over several fixed-bed catalysts All 
catalysts, with the exception of those 
zine and ferric chloride, were 
tested at temperatures of 500°, 600 
750° and 900° F. Activated alumina of 
low sodium content, boria-alumina, phos- 
phoric acid, acid-treated Doucil and 
UOP cracking catalyst (Type B) were 
the most active of the catalysts tested 
Isomerization and hydrogenation both 
occurred when l-hexene was treated 
»ver molybdena-boria-alumina at 600° 
to 775° F. in the presence of hydrogen 
The data secured in the work are pre 
sented in detail in tabular and graph 
ical form and a bibliography of 10 refer 
included 


able 


mtainineg 


ences is 


The Effect of Traces of Oxygen on 
the Reaction of Aluminum Borohydride 
with Ethylene. Richarp S. Brokaw AND 
Ropert N. Pease. Jour. Am. Chem. Sox 
72 (1950), pp. 5253-6 

The object of the work was to study 
the effect of oxygen on the reaction be 
tween aluminum borohydride and ethy] 
ene. It was found that the reaction is 
accelerated by oxygen and inhibited by 
a reaction product and by increased 
surface area. A kinetic equation is given 
that qualitatively describes the experi 
mental results \ reaction 
mechanism is proposed. A few experi 


possible 
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ments were made on the induced com- 
bustion of ethylene with aluminum boro- 
hydride and with boron triethyl. Traces 
of boron triethyl eliminate the induction 
period for aluminum borohydride-ethyl- 
ene-oxygen explosions 


The Hydration of 2-Heptyne. G. F. 
Hennion ano C. J. Pitrar. Jour. Am 
Chem. Soc., 72 (1950), pp. 5317-8 

The hydration of an unsymmetrically 
situated non-terminal carbon-carbon 
triple bond has been studied previously 
in only three cases. These are briefly 
described. A simple catalytic method 
using mercuric oxide and concentrated 
sulphuric acid was used for the hydra- 
tion of the triple bond. A mixture of two 
ketones, two heptanone and 3-heptanone, 
was easily obtained. It is well known 
that terminal acetylenes produce methyl 
ketones exclusively. Hence the forma- 
tion of the two possible products in sub- 
stantially equal amounts is noteworthy 
It implies that the direction of elec- 
tromeric polymerization of the triple 
bond in alkyl- and dialkylacetylenes is 
not seriously affected by hyperconiuga- 
tion or other factors ascribable to simple 
alkyl groups 


The Chlorination of Ethylene and 
Propylene. “ The Chlorination of 
Ethylene GALITZENSTEIN (the late) 
AND ( Won Jour. Soc. Chem. Ind., 67 
(1950), pp. 289-92 

The chiorination of ethylene in the 
liquid phase to form 1:2-dichloroethane 
(ethylene dichloride), was studied in 
some detail, using catalysts such as 
antimony trichloride, and ferric chloride 
and temperatures between 4° and 44° C. 
The effect of either reacting material 
was studied, as well as the use of mix- 
tures of ethylene with methane. The 
addition of chlorine to ethylene was made 
by introducing both gases through sep- 
arate delivery tubes into preformed 
ethylene dichloride containing a small 
amount of catalyst. If pure ethylene is 
available the chlorination is most ad- 
vantageously carried out by absorbing 
the ethylene quantitatively by maintain- 
ing a slight excess of chlorine in the 
liquid phase. Substitution reactions are 
less than 2 percent even if no catalyst 
is used. Antimony chloride sfies no 
advantage over cheaper ferric chloride 
as catalyst. When ethylene is present 
along with an inert gas such as methane, 
substitution increases considerably in 
the absence of a catalyst, but with ferric 
chloride as a catalyst the substitution 
is about 2 percent. Careful exclusion of 
moisture from the reaction is necessary 
in order to keep substitution to a mini- 
mum as well as the formation of other 
by-products 


The Chlorination of Ethylene and 
Propylene. II. The Chlorination of 
Propylene. E. Gatitzenstern (the late) 
anp C. Woorr. Jour. Soc. Chem. Ind., 69 
(1950), pp 292-4 

The work is a continuation and ex- 
tension of the work on the chlorination 
of ethylene. The main reaction is the 
addition at the double bond, of chlorine. 
However, larger amounts of substituted 
by- products are formed than with ethyl- 
ene. The chief product was 1:2-dichloro- 
propane (propylene dichloride). Of athe 
five possible trichloropropanes, the 1:2:3- 
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compound was predominant, but the 
1:1:2- and 1:2:2-trichloropropanes were 
also present. The amount of substitu- 
tion occurring appears to be dependent 
on the concentration of catalyst, an 
increase in the catalyst giving a lowered 
rate of substitution. The absence of the 
1:1:3- and the 1:1:l-compounds indi- 
cates that the formation of the trichloro 
propanes is due to the secondary chlo- 
rination of 1:2-dichloropropane and not 
to direct chlorination of propylene 


Further Investigation of the Chemical 
Constitution of the Kerogen of Oil 
Shales. T. E. Dancy anv V. Greproy< 
Jour. Inst f Petroleum, 36 (1950), pp 


titution of the kerogen of 
St. Hilaire, and Kimmer 
ales was studied using oxi!- 
ds The mechanisms of 
xygen and hydrogen peroxide 
tions was investigated, and the 
cts were compared with those ob- 
- ate 


m alkaline permanganate Ox! 


folecular ; equivalent weight 
o1 re made on some of 
mplex products, and mitra 
analysis was also used in 

he Ermelo torbanite con- 
rial similar to that found 

uth Wales torbanite Phe 

f the kerogen is humic ma- 
rial, basically benzenoid in structure, 
similar to that found in bituminous 
The St. Hilaire kerogen also con 

two different types of material 

most easily oxidized was simi- 

the Ermelo, but was prob 

more condensed and had tewer 
chains. The humic acids obtained 
again similar to those derived from 

rhe kerogen resistant to perman 
xidation may be of partly algal 
rganism, sinc its yield of ol was 
higher than that of the original shale 
Kimmeridge shi is peculiar in its ease 
high: sulphur content 

é mainly aliphatic in 

but the presence of benzenoid 

stances in small amount was also 
proved. The origin of the sulphur con 
tained is not known, but certainly it 
occurs in the main kerogen structure in 
stable combination, possibly replacing 
oxygen. The kerogen as a whole is very 
different from that found in most car 


bonaceous materials 
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Binary Batch Distillation. M. T 
Cicnettt, W. D. WEATHERFORD, JR., AND 
loun R. Bowman. Ind. Eng. Chem., 42 
1950), pp. 2502-10 

In an earlier paper the problem oi 
sharpness of separation in binary batch 
listillation was studied with the aid of 
a new index characterizing the sharp- 
ness of separation. This index was called 
the pole height, and is equal to the 
product of the slope of the batch dis- 
tillation curve, at xp = 0.5 and the frac- 
tion of the charge remaining in the still 
when xp = 0.5. Using this concept, equa- 
tions are developed relating the num- 
ber of plates and the reflux ratio to the 
sharpness of separation in binary batch 
distillation, when the simplifying as- 
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mercial applications. Follow their 
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T# Cameron Non-Lubricated Lift-Plug Valve was designed 
especially for acid (HF-H,SO,) and light hydrocarbon 
service. It was first proved in one of the largest wartime alkylation units, and has been in continuous service 


during the past five years. 

The separate and replaceable seat, an innovation in valve design, permits any desired trim for any 
special service and facilitates repairs without removing the valve from the line. Pressure forces improve the seal 
between seat and plug and the harmful effects of body distortion are eliminated. The unique design also 
obviates the need for sealing lubricant, saves the maintenance required by ordinary plug valves and removes a 
source of product contamination. The lift-turn and reseat mechanism assures easy operation without lubrication. 


Anyone interested in valves for petroleum, chemical, oilfield or any industrial service is invited to 
send for the complete story on this remarkable valve. 


Cameron tron Works, Inc., P. O. Box 1212, Houston, Texas. Export: 74 Trinity Place, New York. 


The unique Plug Actuator which lifts, turns, and 
reseats the plug in only %-turn of the wrench. 
To provide the larger sizes and higher pressure 
models with the same ease of operation available 
in the lower pressure and smaller sizes, a simple 
spur gear reducer is attached to the 
direct-actuated mechanism. 


Note thot the seat is not at- 
tached to the valve body but is 
a separate member. This feature 
allows the selection of trim mo- 
terials best suited for the service 
conditions and permits easy field 
repair without removing the 
valve from the line. 
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sumptions of negligible holdup, constant 
molal overflow, and constant relative 
volatility are retained. Curves and equa- 
tions are given that enable rational de- 
sign and operation of batch distillation 
columns for any desired separation of 
a binary mixture when the charge com 
position and the relative volatility are 
known 


Design of Packed Distillation Col- 
umns. I. Pressure Drop Through Packed 
Distillation Columns. C. H. G. Hanns, 
F. R. Warrr anno K. S. Grecory. Jou 
Soc. Chem. Ind., 69 (1950), pp. 321-30 

Published work on the pressure drop 
in packed distillation columns is limited 
The atthors review the literature ol 
this general subject and conclude that 
there is need for data that can be ap 
plied in practice. Plots of the water-rat« 
1d packing-shape correction factors tor 

commonly used sizes of Raschig 
are given for use with a modified 
Fanning equation. These plots are for 
fluid rates mmonly associated with 
distillation, as distinct from those fluid 
rates commonly used in absorption. Ex 
perimental evidence is given to show 
the magnitude of the error involved in 
applying the results obtained with an 
water system to calculations con 
l n systems A nom 
for the pressure drop 

columns 


Punched Card Devices for Distillation 
Calculations. ArrHur Rose anv THEODORE 
1. Wrurms. Ind ng. Chem., 42 (1950), 
pp. 2494-7 

The use of punched card digital com- 
puters as an aid in obtaining numerical 
values requir for the solution of dis 
tillation probler is described. Com 
puters were successfully for plate- 
to-plate calculations of binary and 
ternary steady-state continuous distilla 
tions in those cases in which simplifying 
assumptions are applicable, and also for 
te-to-plate calculations with 
Idup. Methods are sug 


stepw ! 


’ se pla 
appreciable |} 


gested f{ extending the procedures to 


cases where simplifying assumptions are 

not applicable The use of the com 

puters g tly peeds calculat 

radines 
mplex 


Lubricants Produced by Reactions in 
Glow Discharge. R. S. Wuirerey, C. N 
Kimperuin, G. L. Matueson, anp R. W 
RicwHarvson. Ind. Eng. Chem., 42 (1950), 
pp. 2471-9 

The authors point out that before 
World War II motor oils, particularly 
aviation oils, produced by the Voltol or 
Electrion process, were widely used in 
Europe. Since the war oils of this type 
are again on the European market. The 
investigation included studies under- 
taken to determine the products made 
by treating various raw materials such 
as fatty oils, acids and alcohols, esters, 
lubricating oil fractions, petrolatum, par 
affin wax, and biphenyl with a glow 
discharge. It was found that polymeri- 
zation or condensation was the basic 
reaction, although there was some hy 
drogenation and dehydrogenation. Ap 
parently positively charged particles 
supply most of the energy for the re 
action. Aviation oils of high quality 
were produced from blends of selected 
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% Never Before Have You Been Able To Cut 
Bulk Materials Handling Costs So Drastically 


Pictured above is a skeleton layout 
of a typical industrial plant using the 
Dempster-Dumpster System — one 
truck mounted Dempster-Dumpster 
handles the entire group of 26 
Dempster-Dumpster containers of six 
different types. These big, detach- 
able steel containers are like having 
26 truck bodies fer a single truck. 


Any required number of Dempster- 
Dumpster containers are spotted at 
convenient materials accumulation 
points inside and outside your plant. 


Above, the Dempster-Dumpster is shown in the three simple stages of 
picking-up, hauling and dumping an 8 cu. yd. drop bottom container . . . 
completing the cycle in one to two minutes. These photos show the 
ease with which the Dempster-Dumpster handles al! containers, regardiess 
of their type, size or whether they are bottom or tilt dumping types. 


They range in sizes up to 10 cu. yds. 
and are made in various designs to 
suit your particular needs. Materials 
— bulky, light, heavy, solids, rubbish 
and even liquids—are dumped or 
placed in these containers. The truck 
mounted Dempster-Dumpster makes 
scheduled rounds, picks up each pre- 
loaded container, carries it to the 
point of disposal, sets it down intact 
or dumps the materials and returns 
the container for refilling. The en- 
tire operation is hydraulically con- 


trolled and handled by only one man, 
the driver. 


It is not unusual for one Dempster- 
Dumpster to eliminate up to 10 con- 
ventional trucks . . . reducing invest- 
ment accordingly. This means 
cutting maintenance costs, tire and 
gas requirements tremendously. And, 
more important, it increases produc- 
tion with a minimum of manpower. 
It will pay you to investigate the 
Dempster-Dumpster System now! A 
product of Dempster Brothers, Inc. 


The important feature to remember is that only one truck-mounted 
Dempster-Dumpster and driver handles one container after another in 
an endless cycle, constantly on the move for economy and efficiency 
never before available in bulk materials handling 


DEMPSTER BROTHERS, 521 Dempster Bidg., Knoxville 17, Tennessee 
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mineral oils with “voltolized” rapeseed, 
sperm, and other fatty oils. Lubricating 
oil additives for lowering of pour points 
and improving of viscosity index re- 
sulted from voltolizing petrolatum and 
wax. Other products of interest that 
were produced were polybasic acids, 
high molecular weight alcohols, esters 
and ketones, and polymerized drying 
oils. The equipment used for conducting 
liquid-phase reactions under the influ- 
ence of discharges from either alternat- 
ing or direct current is described. A 
bibliography of 25 references is included. 


Hydrolysis of Propylene-Sulfuric Acid 
Solutions to Isopropyl Alcohol. Rosert 
W. Scurace anp Erwin H. Amick, Jr. 
Ind. Eng. Chem., 42 (1950), pp. 2550-3. 

The effect of temperature and compo- 
sition on the percent of total propylene 
as isopropyl! sulfate in propylene-sulfuric 
acid solutions was studied. At acid con- 
centrations up to 70 percent less than 
25 percent of the propylene present was 
esterified at any temperature up to the 
normal boiling point, and less than 35 
percent was esterified even for 80 per- 
cent acid. Effects of acid concentration, 
propylene-sulfuric acid molai ratio, and 
operating pressure on the yields of 
products batch-distilled from propylene- 
sulfuric acid solutions were then studied. 
It was found that by reducing the pres- 
sure to about 250 mm. absolute during 
the distillation of 61.5 percent acid, the 
yields realized were equivalent to those 
from 46 percent acid distilled at atmos- 
pheric pressure. Although the yields of 
isopropyl! alcohol from 69.5 percent acid 
can be improved by reducing the pres- 
sure during distillation, it does not ap- 
pear that they can, at moderate pressure 
reductions, be made equivalent to those 
obtainable from the 46 percent acid. 


Adsorption of Methane on Fuller’s 
Earth. W. T. Grangutst. Ind. Eng. Chem., 
42 (1950), pp. 2572-5. 

Results have been obtained that indi- 
cate the possibility of storing natural 
gas on fuller’s earth and that such a 
method compares favorably with lique- 
faction from an economic standpoint 
and at the same time, eliminates most 
of the hazards attending the liquefac- 
tion process. The adsorption of methane 
on crude and extruded fuller’s earth 
was investigated at the temperature of 
boiling methane. The adsorption iso- 
therms at other temperatures over a 
range from 112° to 123° K. were calcu- 
lated by the method of Polanyi from 
the experimentally determined isotherm 
Isobaric and isosteric plots were ob- 
tained by cross-plotting the calculated 
isotherms, and the isosteric heat of ad- 
sorption was determined. The results 
of the work on methane have been com- 
pared with earlier adsorption work on 
nitrogen using the same clay at liquid 
nitrogen temperature. The results are 
presented in some detail in tabular and 
graphical form and a bibliography of 
12 references is given 


New Process Makes Grease Con- 
tinuously. Chem. Eng., 57 (1950), No. 11, 
pp. 285-6 

The author describes the operation of 
a continuous grease-making plant at the 
Baltimore refinery of Esso Standard Oil 
Company. The process is devoted to the 
production of lime-base greases because 
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convenience. No obligation, of course. 


METAL TEXTILE CORPORATION 


633 EAST FIRST AVE., ROSELLE, N. J. 








Metal Textile Corp. 

633 East First Ave., Roselle, N. J. 

I would like to have a copy of your new 
booklet, Metex Mist Eliminators 

Name Title 








Company 
Address. 





City. 
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these constitute the largest group of 
greases in use. The plant is divided into 
three sections. One receives the fat, 
weighs it, and pumps it to the soap 
cooker section. In this first section a 
lime slurry system produces hydrated 
lime slurry and pumps it to one of the 
soap cooking pressure drums. In the 
rapid soap-cooking section the contents 
of the cooking drums are circulated to 
the heat exchanger and back to the 
drums, from which the contents are 
finally pumped to the grease section 
Ninety-three percent of the charge is sa- 
ponified in 25 minutes, whereas in the 
usual grease kettles saponification may 
require tp to 4 hours. Within an hour 
the mass in the rapid soak-cooker is 
finished soap. The temperature of cook- 
ing is about 330° F. and the pressure 
about 80 psi. To form grease the soap 
must be mixed with lubricating oil. Oil 
at a controlled temperature along with 
soap are sent to a mixer or disperser 
From the mixer the grease is forced 
through a motor-driven strainer before 
passing to the packaging line 





Products: Properties, 
Utilization and Analysis 





Heat Savin Effi i ncy 
Synthetic Lubricating Oils Sympo- q C e 
sium. /nd. Eng. Chem., 42 (1950), pp 
2414-68 e 
This is the first symposium on syn We Un et ustom 0 e 


thetic lubricating oils sponsored by the 
Division of Petroleum Chemistry of the 
American Chemical Society. Papers are e 
included oa The Structural Guides for a n esid 
Synthetic Lubricant Development, 

Functional Selection of Synthetic Lu- 
bricants, Review of German Synthetic 
Lubricants, Polyalkvlene Glycol Syn- ” a ‘ ‘ . m 
thetic Lubricants, Polymeric Additives Now available in pipe covering and block insulation, Mundet 
for Synthetic Ester Lubricants, Non- : . . : ss 
poe cag wes ral mcogyes ay Tey 85% Magnesia permits new heat-saving efficiency. Precision 
Lubricating Oils, Boundary Lubricating manufacturing on the latest type of automatic equipment 


Characteristics of Organopolystioxanes, 


Flow Characteristics of Organopoly- insures uniform standards. Extra durability is louilt into the insu- 
siloxane Fluids and Greases, and Ther- ° os ® 
mal and Oxidation Stability of Poly- lation. it does not “powder,” settle or disintegrate. It is unaf- 


methyiphenyisiloxanes fected by either steam or water leakage. It maintains an 
Apparatus for Determining Freezing attractive, smooth finish. Precision pipe fit is assured, with no 


Points at Saturation Pressure from 

Time-Temperature Freezing and Melt- spaces left for the escape of heat. 

ing Experiments. Aucustus R. GLascow, s os 

Je, Nev C. Krouskor, ann Frevexick D You benefit from the most modern manufacturing facilities for 

Rossini. Analytical Chem., 22 (1950), ° ° ° ‘ ‘ . 

1521.4 a ” the production of heat insulation. Write for specification infor- 
The paper describes the modifications : om . ork : 

made in the apparatus and procedures oma and rec mendations. Mundet C Corporation, Insu- 

previously described for determining lation Division, 7309 Tonnelle Avenue, North Bergen, N, J. 

freezing points in air at 1 atmosphere 

from time-temperature freezing and 

melting experiments to permit deter- 

mination of freezing points at saturation INSULATION FOR HIGH & LOW TEMPERATURE 

pressure. The details of the modification Mundet district offices are located in these cities: 

of the apparatus and method are de- 

scribed Typical results are given for ATLANTA CINCINNATI 2 INDIANAPOLIS NEW ORLEANS 16 

samples of 1,3-butadiene, isoprene and 339-41 Elizobeth St, HE. 427 West 4th Si. 15 E. Washington St. 315-25 M. Front St, 


sthyl mercaptan, all at saturation pres- NEW YoRK 
ane A bibliography r 4 leanne is BOSTON DALLAS 1 JACKSONVILLE 6, FLA. bid 
57 Regent St., N. Cambridge 40 601 Second Ave. 900 E. Bay St. 331 Medison Ave, 


included 
CHARLOTTE, M. €. DETROIT 21 KANSAS CITY 7, mo, —-PMAABELPNIA 39 
Ring Analysis of Hydrocarbon Mix- 507 S. Coder St. 14401 Prairie St. 1428 St. Lewis Ave. - “ 
arte E R * mnovng A & F Koen Ys un emet de® wees weve - tes in vad 3176 Brennen Ave, 
Inst. of Petroleum, 36 (1950), pp. 624-68 Cuan et tiae Capuend: 906 Cetias SAM FRANCISCO 7 
The authors describe an empirical In Canada: Mundet Cork & Insulation, Ltd. 35 Booth Ave., Teronte 440 Brennen Sit. 
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e True diameters 
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e True wall thicknesses 
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e Tough, close-grain metal / 


Are you thoroughly familiar with 
the superior qualities of “‘centrifugally cast’ high alloys...such 
as these cylinder liners, for example? 

Centrifugally cast metal is exceptionally uniform, close-grained 
and strong. !t is free of pits and pockets. It is capable of passing 
very rigid tests. And the practical advantage is that as long as 
there is a central circular hole, almost any outside shape can be 
cast. Some of our customers wont their castings centrifugal even 
though considerable boring and other machining is necessary to 
finish the piece 

We recommend our centrifugal casting service if your require- 
ments call for the characteristics outlined above. Our high alloy 
foundry is modern in every respect and staffed by metallurgists 
and foundrymen of many years’ experience with both centrifugal 
and static castings 


UNALU I COMPANY 
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ocedure of ring analysis based only 
on refractive index and molecular 
weight data bse the separation of 
pets jleum fractions into aromatic and 
araffin-nap hthene portions by such a 
pe ess as silica-gel adsorption, an esti- 
mation of the proportions of ring- and 
chain-type hydrocarbons in the frac- 
tions in the gas-oil region appears to 
be possible from relationships between 
refractive indices and molecular weights 
of the different series of pure hydro- 
carbons. Application of the methods de 
scribed to 722 pure hydrocarbons, in 
cluding paraffins, naphthenes, and 
aromatics, shows that the average alge 
braic deviations between calculated and 
theoretical values is 1.5 weight percent 
rings, +0.02 rings per molecule, +-0.09 
ring carbon atoms per molecule, and 
+-0.06 weight percent ring carbon atoms 
Che data are presented in detail in tabu 
lar and graphical form and a bibliog 
raphy of 16 references is included 


Determination of Small Amounts of 
Silver in Lubricating Oils by Am- 
perometric and Gravimetric Methods. 
Tuomas D. Parks anp Louts LyKKEN 
Inalytical Chem., 22 (1950), pp. 1505-7 

The determination of small amounts 
of silver in lubricating oils has become 
important because of the increased use 
of silver-alloy bearings in automotive 
engines. The authors describe methods 
for the determination of silver in new 
and used lubricating oils that may also 
contain aluminum, barium, cadmium, 
calcium, copper, iron, lead, magnesium, 
tin, zinc, and alkali metals as well as 
sulfur, phosphorus, chlorine, and bro 
mine, as non-metals. The oil is ignited 
and the solution of silver in the in 
rganic residue is determined with 
potassium iodide, by titration or semi 
micro gravimetric precipitation. Either 
method gives a result accurate to 1 per 
cent in the concentrations encountered 
The titration method is more sensitive 
ind rapid than the gravimetri 

Flame Photometer Techniques. A. | 
Conrap AND W. ( loH NSON Inalytical 
Chem., 22 (1950), pp. 1530-33 

\ flame photometer method for deter 
mining alkali and alkaline earth ele 
ments in inhibited lubricating oils is 
described. The sample is dissolved di 
rectly in an organic solvent and atom 
ed. This reduces the time required for 
sample preparation and eliminates many 
causes of contamination. By working in 
low concentration ranges samples can 
be diluted to the point where viscosity 
effects become uniform Analyses of 
typical lubricating oils show the repro 
ducibility of the method. Techniques for 
improving accuracy are included and in- 
formation is given concerning possible 
ind expected interferences. A_ bibliog 


raphy of 12 references is included 


Improved Miniature Penetrometer 
Cones for Determination of Lubricact- 
ing Grease Consistency. B. W. Horton 
ano G. M oe Analytical Chem., 22 
1950), pp 157 

rhe purpose of the work was to de 
vise penetrometer cones requiring only 
small samples of grease but giving pene 
tration measurements rectilinearly re 
ated to the ASTM penetration over 
the entire range of grease texture types 
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and consistency grades. The penetrom- 
eter cones used have the same shape as 
the ASTM cone, but the diameters and 
moving weights and the diameters of 
the sample cups were reduced in pro- 
portionate manner, so that the shear 
rates of the cones falling through the 
grease samples are the same as those 
occurring when the full-sized ASTM 
cone 18 used 


Bechtel Establishes Two 
University Scholarships 


Five scholarships for the academic 
year 1950-51, three for students at the 
University of California and two for 
Stanford University students, have been 
established by the board of directors of 
Bechtel Corporation 

The three University of California 
scholarships will be given to students 
in the College of Engineering, preferably 
in the senior year—one each in civil, 
electrical and mechanical engineering 

At Stanford, one scholarship will be 
awarded to a second year students in 
the Graduate School of Business who 
is specializing in industrial relations 
The other Stanford scholarship will be 
awarded to a student in the School of 
Engineering 


L. A. College Conducts 
Operator Training Program 


Employes of Shell Chemical Corpora- 
tion’s Los Angeles butadiene plant par- 
ticipated in an operator training pro- 
gram sponsored by Los Angeles Harbor 
Junior College. More than 100 employes 
took part in the extensive training pro- 
gram, which offered instruction in proc- 
essing, processing equipment and ma- 
chinery, and instrumentation, as well as 
fundamental subjects such as physics 
and chemistry 


Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research 
Foundation, 33rd, Federal and 
Dearborn Streets, Chicago 16, has 
received urgent requests for the 
chemicals listed below. If anyone 
has one or more, even if only one 
gram quantities, please inform the 
Registry 
sym.-Tri( trifluoromethyl) benzene 
3,3,3-T rifluoropeopene 
Methy! fluoroform 
Benzothiophene 
p’-Cyano-p-terphenyl 
1,3-Diphenylbenzofuran 
o-Isobutylphenol 
2-Methylhexanol-1 
2-Cyanobutadiene 
Heptane-1,3-dithiol 
4-Amino-2-hydroxynaphthalene 
3 Hexene 
4-Bromocyclohexanone 
2,4-Octadiene 
Cyclobutane 





2. Amino-1-naphthol 
2-Ethoxyhydroquinone 
Diethyl tin sulfide 
Aluminum trimethyl 


WHY NOT Pumps, fans, compressors, special 


processing machines, in fact almost 

TURBINE any machine requiring driving power 
can be fitted with an economical and 

DRIVE ? dependable steam turbine driver se- 

* lected from the many types available. 

Steam turbines provide safety, low maintenance expense and ability 


to operate for long periods without inspection. Unsheltered installa- 
tions are highly practical. 


A large selection of types and frame sizes, special features and 
accessories are available on short delivery to suit your application. 


Among the newest in the Murray turbine ljne is the Type V vertical 
turbine, above. This machine provides completely encl construction, 
either direct-connected or geared for vertical pumps up to 600 HP and 
beyond. See that your new vertical pump is driven with a Type V steam 
turbine. 





Contact your nearest Murray representative or write direct to— 


MURRA ree 
BURLINGTON, IOWA 


Builders of Steam Power Equipment for Three Quarters of a Century. 
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(UW YOUCAN BLEND 
MORE NATURAL GASOLINE and BUTANE 


INTO YOUR WINTER MOTOR FUEL 


A.S.T.M. COMMITTEE D-2 (Petroleum Products) HAS 
RAISED MAXIMUM VAPOR PRESSURE TO 15 Ibs. R.V.P. 


FOR NORTHERN STATES... 


Approval has been granted refiners marketing in the northern states to increase the 
maximum vapor pressure in their gasoline from 13.5 to 15 Ibs. R.V.P. This action was 
taken by the American Society for Testing Materials Committee D-2 (Petroleum Products) 
at its recent annual meeting in Atlantic City, N. J. Revision of its specifications D-439-49T 
by A.S.T.M. Committee provides that the Reid vapor pressure may be raised 1.5 lbs. 
in the following states: 


STA-VOL-ENE 


Section 1 Section 2 








Idaho 
lowe 


Maine 





Michigan 
Minnesota 


Montana 


Ex 


TULSA 


New Hompshire 
North Dokota 
South Dokota 
Vermont 
Wisconsin 


Wyoming 


youn @) 40-4, 1@),,7-\ ABLE ADDRESSE 


Colorado 
Connecticut 
Delaware 
District of 
Columbia 
Hlinois 


Indiona 
Kansas 
Kentucky 
Marylond 
Massachusetts 


Missouri 


Nebraska 
Nevada 
New Jersey 
New York 
Ohio 
Oregon 


WARREN PETROLEUM CORPORATION 


Crude Oil, Natural Gasoline and Liquefied Petroleum Products —©— 


Pennsylvania 
Rhode Island 
Uteh 

Virginia 
Washington 
West Virginia 





Digest of Recent U. S. PATENTS 
Pertaining to PETROLEUM REFINING 


Compiled by HEINZ HEINEMANN 


(From the Official Gazette, November 14, 21, 28 and December 5, 1950) 





CRACKING AND REFORMING 





U.S.P. 2,529,503. Cracking Apparatus. T 
B. Kimball and R. E. Howe to Sin- 
clair Refining Company 
Details ar laimed of a vertically dis 

posed cylindri al fluid catalyst cracking 

reactor which obviates the possibility of 
loss of catalyst from premature deposi- 


tion of freshly charged catalyst in the 


strippit KZ zone 


U.S.P. 2,529,598. Reactor for High-Tem- 
perature Cracking. R. M. Deanesly to 
Universal Oil Products Company 
Che construction of a reactor for ef- 

fecting the mixing and contacting of 

fluid reactant streams for high tempera- 
ture conversion is claimed. The reactor 
has contiguous reaction zones 


U.S.P. 2,529,790. Thermal and Catalytic 
Cracking of Hydrocarbons. P. M 
Waddill to Phillips Petroleum Com- 
pany 
\ hydrocarbon oil is thermally 

cracked. The non-vaporized residue from 
the cracked oil is treated to flash a 
lighter gas oil portion from this residue. 
is admixed in liquid phase 
with the hydrocarbon oil prior to ther- 
mal cracking. The non-residual portion 
of the thermally cracked oil is cata- 
lytically cracked, and an intermediate 
fraction of the resulting cracking efflu- 
ent is directly catalytically cracked under 
more severe conditions of temperature 
than employed before 


U.S.P. 2,530,701. Production of Desul- 
Posteo Gasoline. A. L.. Johnson, E. G 
arlson and F. E. Biasca to Shell De 
velopment Company 
Petroleum oil containing at least 0.5 
percent sulfur is cracked with the aid 
of a clay-type catalyst. A gaseous proc 
uct containing H.S and a mercaptain 
containing gasoline are formed. The 
acted from the gaso 
alkaline sation 
disulfides. The 
cracking zone 
simultaneously 
further 


Chis portior 


mercaptans are extt 
line with an immiscible 
and then oxidized to 
latter are passed to the 
where they are cracked 
with the petroleum oil to form 
amounts of H,S 


U.S.P. 2,532,128. Method of Preparing a 
Cracking or Reforming Feed Stock. 
|. W. Teter to Sinclair Refining Com 
pany 
A hydre 

for cracking and 

it with fluorine to cause 
ring compounds 


feed stock is prepared 
reforming by treating 
ot aro 
present to ali 


Cat bon 


scission 


matic 
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fluorocar 
remaining 
then 


compounds. Saturated 
bons are separated. The 
product is dehydrofluorinated and 
employed as cracking feed stock 


phatic 





ALKYLATION 





U.S.P. 2,531,280. Alkylation of Thio- 
phene Compounds. K. L. Krenz to 
The Texas Company 
A thiophene compound containing at 

least one reactive nuclear hydrogen atom 

and an alkylating agent containing at 
least 3 C. atoms are contacted in the 
vapor phase with an acid-reacting solid 
catalyst, such as an oxide of an ampho- 
teric metal, at pressures of than 

100 psi. at a space velocity of 0.2-5 vols 

of liquid charge per vol. of catalyst per 

hour and a temperature of 400-900° F 

Nuclear alkylated thiophene compounds 

are continvously obtained; e.g., an iso 

propyl thiophene derivative from a thio- 
phene compound and propylene 


less 





CATALYST PREPARATION, 
ACTIVATION, AND REGENERATION 





U.S.P. 2,529,624. Revivification of Ad- 
sorbents. W. J]. Murray to Stanolind 
Oil & Gas Company 
Details are claimed of 

covering organic oxygenated compounds 

from a hydrocarbon stream by extrac- 
tion with a solvent and contacting the 

remaining hydrocarbon stream with a 

solid adsorbent for removing wnex- 

tracted portions of the oxygenated 
compounds. 


a process of re- 


U.S.P. 2,530,953. Sulfuric Acid Recovery. 
M. C. Fuqua to Standard Oil Develop 
ment Company 
Spent sulfuric acid from the treat 

ment of hydrocarbons is heated in the 

presence of a white oil of about 28 

>I. gravity and having a sufficiently 
high flash point to prevent complete 
volatilization during the heating. Only 

a small amount of white oil compared 

to the sulfuri required. Con 

ated acid is recovered 


acid is 
centr 


U.S.P. 2,530,998. Synthesis of Hydro- 
carbons. W. G. Scharmann to Stand 
ard Oil Development Company 
Details are claimed of the regenera 

tion of a finely divided dense fluidized 

iron-base catalyst spent in a hydrocar 


bon synthesis process 


U.S.P. 2,531,112. Regeneration of Hy- 
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drofluoric Acid Catalyst. T. C. Dau- 

phine to California Research Corpora- 

tion 

\ HF-catalyst mixture spent in ben- 
zene alkylation is preheated to a tem- 
perature of at least above the b.p. of 
benzene. A stream of vaporized benzene 
is introduced into the heated mixture 
Water-free HF is entrained with the 
vaporized benzene withdrawn from the 
mixture. 


U.S.P. 2,532,497. Preparation of Inor- 
ganic Oxide Particles. J}. Hockstra to 
Universal Oil Products Company 
\ mixture of an acid, an alkali metal 

silicate and a soap solution containing 

at least 0.01 percent of an alkali metal 
soap are reacted under a pH controlled 
to form silica particles contamimng soap 

molecules. The particles are then dried t 

and washed to remove soap molecules 

The resulting catalyst particles have low 

density and contain evenly distributed 

uniform pores 


U.S.P. 2,532,525. Preparation of a Hy- 
drocarbon Conversion Catalyst. G. M. 7 
Webb and R. W. Moeh! to Universal] 
Products Company ; 
Silica hydrogel is mixed with a pre- 

formed slurry of magnesium hydroxide} 
in the presence of an ammonium salt§ 
solution having a pH below 9 and con- 
taining 0.2-2 moles of this salt per mole 
of the magnesium hydroxide. The silica- 
magnesia catalyst can also be prepared 
in the shape of spheres 


U.S.P. 2,533 072. Hydrocarbon Synthesis, 
A. Voorhies, Jr., to Standard Oi! De- 
velopment Company 
Fluidized iron type catalyst carbon 

ized in a Fischer-Tropsch synthesis op 

eration is decarbonized in the fluidize¢ 
state with hydrogen at a higher tem 
perature established by the addition of 

CO and a limited synthesis reaction i 

the decarbonization zone. Details of th 

process are claimed 








REFINING 





U.S.P. 2,529,496. Fuel Having Improved 


Huche sand M 
Standard Oil 


Knock Qualities. FE. ( 
H. Campbell to The 
Company of Ohio 
Gasoline contains tetraethyl lead and 
an amount up to 0.5 cc. (per gallon of 
fuel) of an organic silicon compound 
soluble in the fuel, e.g., a polysiloxan 
The increase in octane demand of an 


engine, (tendency of the engine to cause 
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(A) Process curve obtained by Conventional Controller 


with Automatic Reset. 


(B) Result produced by Transet Tri-Acr Controller 
under same conditions as “A” 


if you want to eliminate overpeaking on start-up... lf you want to reduce the effect of load changes — 


You ought to have at least one of these systems on 
test so that you'll know from first-hand experience 
how this new control circuit takes the evils out of 
Automatic Reset and gives the benefits of Rate 
Action with stability 


If you are engineering any new process, call in Taylor 
right now. Because with this new System you can spec- 
ify the exact quality of control you want in advance. 
Components of the System can be put together like 
building blocks to meet final plant needs. 





TAYLOR TRANSET 


CONTROL SYSTEM 


A New Concept in Pneumatic Control 


TRAN Se SSION LINE 











CONTROL Lime 
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IN FOR THE NEW 
CONTROL SYSTEM 


New Concept in Pneumatic 
Control is talk of Industry 





EARLY everyone in the indusiry is talking about 
N the benefits of the new Taylor TRANSET Control 
System. Orders are literally pouring into Rochester. HERE’S HOW YOU BENEFIT: 
This new concept in pneumatic control, which gives 1— More Accurate Measurement 
unbelievably close control under adverse operating 2—Closer Control on Any Process 
conditions, is a great contribution to all process in- 3—Higher Processing Efficiency 
dustries. In almost any process, it will result in a higher 4—Start-Up With No Overpeaking 
yield of top quality product at lower cost. 5—Faster Recovery On Load Changes 
The Taylor TRANSET Control System combines: (1) 6—30-Day Chart Record On 4%" x 5" Panel 
TRANSAIRE*, the force-balance temperature or pres- Space 
sure transmitters which have created new standards in 7—Permits Specifying Instrumentation Before 
measuring dynamic, or changing, temperatures and Finalizing Process Design Details. 
pressures. (The System works equally well withr all SEND FOR: 
types of transmitters.) (2) TRI-ACT*, the Controller ASME Paper #50-A-100. It tells the theory 
which combines a wider range of response adjust- of TRI-ACT Control. 
ments, an increased capacity relay air valve, and a new Taylor Bulletin 98097. It gives details of 
control circuit, to take advantage of the faster measur- design and construction. 
ing systems. Can be locally or panel mounted. (3) 
TRANSET Recording Receiver, fits 3%” x 41%" panel 
opening, gives continuous 30-day chart record with 3 *Trade-Mark 
hours visible—especially adaptable to graphic panels. 

Other equally important features are: remote settings “ 
of control point, automatic-to-manual control, and : 


instant check on controller performance and control a ] Instruments 
valve position. Also available as an indicator. 

Ask your Taylor Field Engineer or write to Taylor In- MEAN 

strument Companies, Rochester, N.Y., 

or Toronto, Canada. Instruments for Taylors ACCURACY FIRST 
indicating, recording and controlling ; 


temperature, pressure, humidity, flow Sime 1081 IN HOME AND INDUSTRY 
and liquid level. 




















February, 1951—A Gulf Publishing Company Publication 








Patents 





fuels to knock), is inhibited by the sili- 
con additive 


U.S.P. 2,530,143. Recovery and Utiliza- 
tion of Olefins by an Absorption- 
Alkylation Process. C. ©. Baker to 
Socony-Vacuum Oil Company, Inc 
Details are claimed of a process for 

the recovery and utilization of light nor- 
mally gaseous olefins from gaseous C,-C; 
hydrocarbons containing them. A C, or 
C; isoparaffin containing AlBrs is intro- 
duced into an absorption column where 
it is countercurrently contacted with the 
gaseous stream. A temperature is main- 
tained at which alkylation of the ole- 
fins with the isoparaffn will occur. The 
absorption of the dilute olefin gases is 
thus combined with the alkylation of 
these olefins, the isoparaffin employed 
in this alkylation forming also the ab- 
sorption menstruum 


U.S.P. 2,530,300. Separation of Normal 
Paraffins. A. F. Hirschler to Sun Oil 

‘ Company 
Higher mol wt. n-paraffin is separated 
from lower mol wt. n-paraffin by intro- 
¢ eans warpe . ducing their liquid mixture into a body 
L of activated carbon which selectively 
adsorbs the higher paraffin. A filtrate 
] fraction is separated from the adsorbent, 
an ero ? U es! which fraction contains the lower mol 


wt. paraffin in relatively pure state 





+ 
} 
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The critical metal supply makes this great 
tube cleaner MORE IMPORTANT THAN 
EVER. By its use, expensive tubes and pipe 
that have become filled with coke, warped 
or worn to a larger I.D. through erosion, 
can be restored to greater efficiency 

The wing-arm head features an extra long 
cutting surface. It is especially effective for 
removing thin hard coke deposits. Main- 
tenance of this tool is simplicity itself as 
there are no threads on the pins in the wing- 
arm assembly. A new type holding member 
on each arm permits the removal of pins 
without tools * 


U.S.P. 2,530,332. Separation of Tertiary 
Monohexenes od Preparation of 2- 
Methylpentanol-2. B. Ff. Hudson, Jr., 
to Standard Oil Development Com 
pany 
A mixture of 2-methylpentene-l and 

2-methylpentene-2 with other tert. mon 

ohexenes is contacted with an aqueous 
solution of a polybasic miner al acid or 
the like. The aqueous acid phase formed 
contains the absorbed two _ isomeric 
methylpentenes which are thus sepa- 
rated from the other tert. monohexenes 
By subjecting the acid phase to steam 


stripping, 2-methylpentanol-2 can be re- 
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covered overhead 


jon 
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U.S.P. 2,530,727. Production of Cyclo- 
pentene. G. C. Ray to Phillips Petro- 
leum Company 


+ 





\ mixture of cyclopentene, cyclopen 
tane and other close-boiling hydrocar- 
bons is contacted with H.SO, of 60-75 
BALL-BEARING TYPE EXPANDERS percent concentration. The separated 

i acid phase is diluted to 30-40 percent 
concentration, whereupon the cyclopen- 
tene is recovered therefrom by distilla 
these AIRETOOL ball-bearing type expanders are used tion 
A ball-bearing thrust collar reduces friction gives 
added life to these handy expanders. For full informa ow U.S.P. 2,530,757. Extraction of Sulfuric 
Acid Sludge. D. W. Bransky and N 
| -. Lemmon to Stand: Oil Con 
maintenance problem, write The AIRETOOL Mfg. Co., r ye andard : — 

pany of Indiana 


t 


— $y 


Small tube rolling is fast safe inexpensive when 


tion on any tube cleaning, tube expanding and tube 





16S ter St, S h 
— , ? n acid sludge resulting from 1 
3 Cc r St pringheld, Ohi \ " lud | tl 
treatment of hydrocarbon oils with 
= ‘ strong H.SO, is extracted with a chlori- 
ray nated aliphatic or aromatic hydrocar- 

j I 

4 7T ¥ | bon solvent in the absence of water. The 
extract formed contains intermediate 


MANUFACTURING COMPANY BRANCH OFFICES: water soluble detergent - type sulfuric 
acids and oil-soluble sulfonic acids. The 


SPRINGFIELD, OHIO New York, Philadelphia, Chicago, latter are separated from this extract by 


Houston, Tulsa, Baton Rouge extraction with an aliphatic hydrocar 
bon solvent, such as a petroleum naphtha 








Representatives in Principal Cities 
U.S.P. 2,530,978. Isolation of Xylene 
Isomers. 1). M. Mason to Standard 
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ORBIT 
\ VALVES 


L.P. GAS 
VALVES 


BRANCHES 


HOUSTON, TEXAS 
407 Velasco 
(Serving the Gulf Coast) 
ODESSA, TEXAS 
Starr Warehouse 
(Serving West Texas) 
CASPER, WYOMING 
The Great Western Co. 
(Serving the Rocky Mountain 
States and Canada) 


"Cad Nalve Maintenance 


P 
A justable h is © 
moet packi ode R 
md adjusting © 
/e 
service 


PRODUCTION 
VALVES 





Your Supply Store Carries Orbit Valves in Stock 


ORBIT VALVE CO. 


P. O. Box 699 TULSA, OKLAHOMA 








Patents 





Oil Development Company 

Pure p-xylene is recovered from its 
mixture with m-xylene by forming a so- 
lution of this mixture with ethyl ben- 
zene, m-ethyl toluene, or a mixture of 
methyl hexenes and dimethyl pentenes 
This solution is cooled to a temperature 


S 
below —53° C, but above the eutectic 
temperature of the system. p-Xylene 
ystals are formed while the spontane- 
ous crystallization of m-xylene is in- 


hibited by the action of the solvent 


IN EVERY FIELD! U.S.P. 2,531,547. Apparatus for Wash- 
; . ing Oils with an Immiscible Wash 


Liquid. C. E. Ayres to Phillips Pe- 

troleum Company 

The construction of an apparatus is 
claimed for washing oils with an immis- 
cible liquid, e.g. for washing sour hy- 
drocarbon oil treated for sweetening by 
an aqueous CuCl,-solution, with an aque- 
ous NaS-solution. Means is provided 
to prevent the perforations of the dis- 
tribution spider from being plugged 


U.S.P. 2,532,031. Separation of C,H, 
Aromatic Hydrocarbons by Extractive 
Distillation. A. C. Nixon, C. H. Deal, 
Ir, and R. J. Evans to Shell De- 
velopment Company 
\ mixture of isomeric aromatic hy- 

drocarbons of the formula Cs,Hw is ex- 
tractively distilled in contact with a 
liquid phase consisting of an antimony 
halide as selective solvent. A distillate 
portion substantially enriched in at least 
one of the isomers is obtained and an 
extract portion substantially enriched in 
at least another of the isomers 


THE DEPENDABLE STANDARD... 


U.S.P. 2,532,276. Production and Recov- 
MODERNIZED WITH MANY ADVANTAGES FOR ery of Para-Xylene. S. F. Birch, A 
Fidler, and J. N. Haresnape to Anglo- 


APPLICATOR, ENGINEER, USER Iranian Oil Company, Ltd 


Details are claimed of a process tor 
1. Lighter Weight 6. Cleaner separating p-xylene from an aromatic 
> sa hydrocarbon mixture boiling from 135 
2. Lower Thermal 7. More Durable 150° ¢ and derived from coal tar or 
Conductivity Besier To Anct petroleum. After removal of the ethyl 
. , -asier 1O Apply benzene, tl ture of ‘ nd m 

2 : ) benzene 1 mixture p-, O-, an 
3. Controlled ( niformity xylene is subjected to catalytic isomeri 
ation, whereby part of the o- and m 


Didi 


; er > > 
4. Attractive Smooth Finish Precision Pipe Fit 
5. Greater ** Ductile 10. Simplified Thickness xylenes is converted into p-xylene, which 


Strength’’ Standards 


Me 


s 


. . U.S.P. 2,532,495. Removal of HF from 
Pabco’s patented process revolutionizes the natural HF-Oil and Oil-HF Solutions. W. R 
insulation superiorities of 85% Magnesia. Specify it ~— . and J. D _ to Stand 
. ard Onl Company ot indiana 
for your projects. Fouling ‘of equipment employed in 

Write nearest office below for your copy of our treating oil, eg., gas oil, with HF is 

: p , prevented by stripping HF from the oil 

new, comprehensive catalog and engineering reference fraction soluble in HF in a first zone and 
book on heat insulation. by stripping HF from the oil fraction 
insoluble in HF in a second zone. Over 

PABCO PRODUCTS INC ©, head materials from both zones are 

INSULATION DIVISION | cooled and condensed. At least a part 


SAN FRANCISCO, 19 NEW YORK. 16 } ft the overhead material from the first 
— zone is introduced into the upper por- 


Manufacturers of Heat Insulation tion of the second zone before separat- 
Since 192 


s 
“v7 


« 
-* 





pL, ia LEZ 


ing HF from the condensed materials 
PABCO ENGINEERING SERVICE UNITS IN ALL PRINCIPAL CITIES 
U.S.P. 2,532,668. Purification of Branched 
Chain Paraffins. A. F. Hirschler to 
Sun Oil Company 
A liquid mixture composed of more 
than 80 percent of a branched chain 
paraffin and a small amount of a naph 
thene as impurity is filtered through a 
body of activated carbon, which adsorbs 
the naphthene. The filtrate contains the 
purified paraffin hydrocarbon 
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STUD JOINTS ARE STRONG POINTS 


..- when connections are made with 


REPUBLIC UPSON ALLOY STEEL STUDS 


These tough alloy steel studs get a vise-tight grip—and hold it! 
Roughest operating conditions can’t make them relent. They 
take stress and strain in easy stride . . . successfully resist high 
temperatures, extreme pressures, rust and corrosion. 


No job is too severe for these “toughies.” They render long, 
reliable service. Precision-made and strong all the way through, 
they'll take heavy wrenching without slipping or stripping 
... turn off as readily as they went on, when lines must be opened 
for purging and blowing down. 


Install Republic Upson Alloy Steel Studs next time you make stud 
replacements. Be sure to specify them when buying new equip- 
ment. It will pay you in trouble saved and lower maintenance costs, 


REPUBLIC STEEL CORPORATION 


BOLT AND NUT DIVISION © CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


Made from Alloy Steel 
— from the furnaces f 
Republic, world’s 

ing alloy steel producer. 


Other Republic Products Include Machine, Tank and Carriage Bolts—Lag Screws, Cap Screws and Rivets 
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Do you know about 
WOLVERINE TRUFIN® 
Condenser Tube ? 


DO YOU KNOW-— 


. .. that it is an engineered finned tube with the fins extruded from the 
tube wall? 

... that it will replace plain surface tube without any alteration to 
heat exchangers? 

... that the increased ratio of outside to inside surface will more than 
double the performance of plain surface tube in many cases? 

. .. that it is available in the same alloys as plain surface condenser 
tube? 

. .. that it provides an economical substitute for plain surface tube in 
many applicctions? 

. .. that it has generally less pressure drop on the fin side than plain 
tubes on the same center distance? 

. .. that the plain ends are heavier than the body of the tube even 
when rolled in header and results in a stronger unit construction? 

. .. that although body of tube is tempered for rigidity the ends are 
of annealed temper suitable for rolling in header? 


Wolverine Trufin and the Wolverine Spun End Process available 
in Canada through the Unifin Tube Co., London, Ont. 


Do you know that Wolverine also makes plain surface 
condenser tubes in a wide variety of alloys? 


A A STE 


Admiralty 70-29-1 Brass 70-30 * Nickel Aluminum Bronze 92-4-4 
Arsenical Copper * Red Brass 85-15 e Cupro-Nickel 30%, 20% and 10% 
Aluminum Bross 72-22-22 @ Aluminum Bronze 95-5 s 2418B8ras @ Muntz Metal 











WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Menvefecturers of seamless, non-ferrous tubing 


1431 CENTRAL AVENUE DETROIT 9, MICHIGAN 





PLANTS IN DETROIT AND DECATUR, ALA. 
Sales Offices in Principal Cities 
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U.S.P. 2,533,138. Purification of Hydro- 
gen. A. S. Newton to the S. Atomic 
Energy Commission 
\ gaseous mixture containing hydro 
arbons and hydrogen is contacted with 

finely divided a temperature 
of 700-800° < separated 
by this treatment. The mixture 
additionally contain nitro 
and moisture 


uranium at 
Hydrogen is 

treated 

can oxygen, 


gen 





POLYMERIZATION AND 
CONVERSION 





U.S.P.2,529,520. Low-Temperature poly- 
merization Process for Unsaturates. 
W. F. Sparks and J. D. Garber t 
Standard Oil Development Company 
A mixture of a major amount of 

butylene and a minor amount of styrene 
or a multiolefn with 4-14 C atoms is 
polymerized at —40 164° C in the 
presence of dissolved Friedel-Crafts 
catalyst, a hydrocarbon solvent for the 
polymer liquid at the reaction tempera 
ture, and an alkyl halide non-solvent for 
the polymer, also liquid at the reaction 
temperature. The reactor can be readily 
cleared after the reaction 


iso- 


to - 


U.S.P. 2,529,583. Conteataas Flow of 
Subdivided Particles. G. F. Adams to 
Universal Oil P ~~ -h- Company 
rhe flow of subdivided solid particles 

from confined contacting zone to 

another is controlled with the use of a 

venturi restriction between the first con 

tacting zone and an enlarged receiving 
zone. An inert fluid medium is intro- 
duced this latter zone at a con- 
trolled pressure. Solid particles are con 
tinuously discharged from the receiving 
zone t the second contacting zone 

through a pressure seal produced by a 

particle column 


one 


into 


moving 


U.S.P. 2,530,409. Method for Polymeriz- 
ing Styrene. K. E. Stober and J. L 
Amos to The Dow Chemical Com- 
pany 
Details are 


claimed of a method for 


polymerizing styrene 
U.S.P. 2,530,645. Catalyst Contacting 
Apparatus. T. Bockman to Universal 
Oil Products Company 
laimed of an 
and stripping 
finel ic olid particles 


apparatus 
fluidized 


Details are « 


U.S.P. 2,530,731. Pebble Heating Cham- 
ber. S. P. Robinson and L. C. Bearer 
to Phillips Petroleum Company 
Details are claimed of an apparatus 

moving bed of pebbles 

conversion ot hydro 
carbons. The apparatus allows to main- 

a more uniform time o! contact 

gases and pebbles and to 

efficient heat transfer from 
flowing hot 
ywwing mass of pebbles 


for heating a 


to be used in the 


tain 
betweet 
effect a 


the upward 


gases to the 


downward fi 


U.S.P. 2,531,294. Hydrocarbon Conver- 
sion. T. D. Pickell to Phillips Petro 
leum ompany 
4 solid adsorbent impregnated with a 
halide, such as AICls, is 

ntacted with a stream of 

presence of a hydro 
under conversion 
with a stream of 
sublimed metal 
adsorbent 


fugitive metal 
altern ately 
hydro arbon in the 
le promoter 
then 


gen hal 
conditions and 
carrier gas contaying 


halide t mpregnate the 
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The carrier gas consists of a mixtur 
of the hydrocarbon under treatment and 
the hydrocarbon product in substantially 
the same conversiot 


effluent 


proportion as the 


U.S.P. 2,531,356. or Conver- 
sion Process. | Evans to Socony 

Oil ¢ aa Inc 

liquid hydrocarbo 

porous inor 

material of certain 

volume 


Vacuum 
Asphalt 


feeds are contacted with a 


ontaining 
gan “— gel-type 
physical 
and particle size at 
500° F. The oily « 
are sorbed while the 
unsorbed. The « 
ing the sorbed oily 
heated to ¢ 


as desired 


operties as to 
a temperature below 
nstituents of the fee: 
asphalt remains 
ntact material contam 
constituents is then 


onvert these constituents 


pore 
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U.S.P. 2,531,365. System for Conducting 
Conversions in the Presence of a Con- 
tact Mass. T. P. Simpson, J. W. Payne 
and J. A. Crowley, Jr., to Sucony 
Vacuum Oil Company, Inc 
Details are claimed of a continuous 

process for catalytically converting fluid 

s in the presence of particle 

downwardly 

a conversion process 

concerned with the means 

catalyst to and with 
drawing it from the conversion zon 
without substantial flow of undesired 
and from this zone and without 


hydrocarboi 
form solid 
through 
s particularly 
of introducing the 


catalyst moved 
zone. The 


gases to 


How to Improve 


Operating 


Efficiency 
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A Paw erte-REP ORT ON M 


DEPENDABILITY — Driving a centrifugal air compressor in the new plant, 

this G-E 3000-hp 4160-volt synchronous motor (one of two) has a 
pressurized collector ring for Class 1, Group D, Division 2 uses. Besides 
eliminating boiler and steam supply, it provides the advantages of low 
installation and operating costs, improves plant power factor. 


Sohio’s new $11,000,000 fluid catalytic crack- 


ing plant at Lima refinery goes on stream—with 
co-ordinated G-E equipment helping io main- 
tain continuous, 16,000-bbl-per-day rate! 

Fluid catalytic cracking— operating as it does on a con- 


tinuous basis—just can’t afford shutdowns of motor- 
driven equipment. That's why, at Sohio’s new Lima 
. plant, the natural choice was G-E motors and control. 


Carefully co-ordinated to work together and stay on the 


job, they minimize costly plant downtime, help keep 
output continuous! 
Whatever your process needs, G.E. can match them 


from the most complete line of electric equipment made 


- w® for refinery service, with G-E engineers to help apply 
j | it most economically. Ask your nearest G-E office about 
WI = ives it—early in your planning. Apparatus Dept., General 

@ = Electric Company, Schenectady 5, N. Y. 


661-23 
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CONVENIENCE — A practical way to install low-voltage contro! in 

hazardous areas is to rack up an assembly of G-E combination starters 
and breckers, as shown here, for indoor or outdoor refinery use. They 
can be located close to the motors, as in this Class 1, Group D application 
at Sohio's new catalytic cracking plant. 


4 SELF-PROTECTED — In the pump house, this G-E Type DP mechanical 
drive turbine provides reliable adjustable-speed drive. Completely 
interchangeable spare parts plus new, standard pressure-lubrication sys- 
tem make these units—which opernte anywhere in damp, hot, or hazardous 
oreas—ideal for your toughest refinery applications. 


CENTRALIZED CONTROL — Motors driving much of the equipment on 
Sohio's catalytic cracking unit are controlled from a non-hazardous crea, 
in this case the switch house, containing G-E low-voltage switchgear (left) 
and G-E Cabinetrol (extreme right). Made in compact, standardized units, 
they provide maximum personnel safety and flexibility of arrangement 
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JOB-RIGHT — Here, 7 of 14 G-E 100-hp vertical motors drive pumps 

thot recirculate cooling-tower water. Both the motors and the G-E push- 
buttons mounted behind the middle motor are explosion-proof for Class 1, 
Group D use. G-E control for hazardous areas includes both air-break 
and oil-immersed types to match all G-E explosion-proof motors. 


LOW-COST POWER — In the new plant's tank field, a non-hazardous 

location, this G-E 750-kva outdoor load-center unit substation steps 
down 4160-volt power to 480 volts for use right where it’s needed. These 
easily installed G-E units elimincte voltage drop for higher operating 
efficiency, cut power losseb, provide flexibility for growth. 


Co-ordinated 


ELECTRIC EQUIPMENT 
for Fluid Catalytic Cracking 








heat re- 





ing at least a portion of the 
quired in the process 


Patents 





U.S.P. 2,533,026. Process for Contacting 
Solids and Gases. G. L. Matheson to 
catalyst valves Standard Oil Development Company 
shows less tend In the treatment of fluids with finely 
livided solids maintained in a fluidized 
of upflowing suspending 
cracking, 
fluidized packing 
s maintained in the ones, ¢.g 
reaction zone and regeneration zone 
l packing lar r im one treating 
ne than in the ther, the fluidized 
bei caused to flow from one 

fl ! ! ne to the other due to the difference 
heating in fluid head caused by the different 


! 1 t ] packing sizes 


requiring vapor-sealed 
The system, therefore, 


ency to crush the catalyst 
state by means 
fluids, ¢.g., mm 


larger solid 1 


catalyti rela- 


U.S.P. 2,532,613. Hydrocarbon Conver- 
sion in Pebble Heaters. H. A. Dutcher 
to Phillips Petroleum Company 
Details are claimed of a continuous 

process for converting t 


tively 
treating 


elevated temperatures with 
fluent contiguous mass of | refrac ’ solids 
pebbles ntinuously 
vertical pebbk 


ones and a vers! 


ne 


being arranged between the 
rones. The carbonaceous depo 
pebbles employed is utilized for 


U.S.P. 2.533.058. Method for Polymer- 
izing Olefins. S. S. Shaffer and B. I 


EOS ae * + 
w NATURAL GASOLINE PLANTS - Oil Refinery 


Ye Equipment - Steel Plate Fabrication - Structural Steel 
Warehouse Steel 


a 
FLINT STEEL CORPORATION 
TULSA, OKLAHOMA 





Armendt to Standard Oil Develop- 

ment Company 

Details are claimed of a process of 
polymerizing olefins with the use of 
two chilled liquid streams of Friedel- 
Crafts metal halide catalyst and of ole- 
fin which upon admixture form a re- 
sultant stream under conditions to cause 
polymer formation 


U.S.P. 2,533,615. Thermal Conversion of 
Hydrocarbons. R. B. Ewell to Shell 
Development Company 
Details are claimed of a process fo: 

converting a low-octane number naphtha 

cut to give a higher-octane number 
product simultaneously with deep crack 
of a heavy oil cut 





HYDROGENATION, 
DEHYDROGENATION, 
AROMATIZATION 





U.S.P. 2,529 630. Process for the Manu- 
facture of Synthesis Gases. fF. H 
Reichl to Stanolind Oil & Gas Com- 
pany 
Synthesis gas is produced from a mix 

ture of CO., methane and steam in the 

presence of a reforming catalyst at a 

temperature of 1200-1500° F. under con 

ditions for converting only 10-45 percent 
of the methane. The resulting mixture is 
further treated with the addition of oxy 
gen and methane at a temperature oj 
1900-2600° F. obtained by partial com 
bustion of the methane, for complete 

conversion of methane and CO, to H: 

and CO 


U.S.P. 2,530,243. Hydrocarbon Synthe- 
sis. C. H. Holder to Standard Oil De- 
velopment Company 
In a Fischer-Tropsch hydrocarbon 

synthesis employing an iron-type cata 

lyst. the finely divided solid catalyst 
particles are maintained in a fluid ebul- 
lient state due to the velocity of the 
feed gases in the upflow reaction zone 
Non-fluidizable packing elements are 
contained in the upper portion of this 
zone. The increasing content of carbon 
raises the buoyancy of 
this catalvst and the more buoyant cata 
lyst particles will tend to concentrate 
in the upper. packed areas of the reac 
tion zone, while less carbonized catalyst 


on the catalyst 


particles tend to concentrate in its lowe 
particles are 
then recy- 
zone 


areas. The more buoyant 
withdrawn, regenerated and 
led to a ont of the reaction 
below the packed area 
US.P. 2.530.314. Contact Tower for 
Conversion Under Pressure of Carbon 
Monoxide and the Like Anplications. 
©. Pintiaux to Soc. de Produits Chim 
iques & Enerqis d’Auby 
A contact tower for converting CO or 
the like pressure has an imner- 
refractory lining forming a unit which 
mav be dismantled and f 
series of superposed baskets containing 
the catalyst 


under 


consists of a 


U.S.P. 2.530 344. Hydrocarbon Synthesis 
with Soherical Catalvst Particles. R 
N. Watts to Sandard Oil Dev elopment 
Company 
CO and Hy, are contacted under syn- 

mditions with a bed of fluidized 
catalyst. The spheres, 
when introduced into the synthesis zone 
have an unoxidized solid iron core and 
an oxidized iron surface 


thesis « 


spherical Iron 
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... LEADING THE 
MARCH TO BETTER 
DIAPHRAGM MOTOR 
VALVE PERFORMANCE §& 


i by many months of field 
sher Teflon V-Ring Packing 

@ No gland leakage. 
@ Used on wide range of pressures 
out appreciablechange in friction vq 
@ Elimination of maintenance c 
adjustment. 
@ No valve stem lubricators 
@ Chemically inert to all flu 
450° F. 


Fisher Teflon V-Ring Packing is no 
all Fisher Diaphragm Motor Val 


Bulletin E-200 
*Teflon is the trade nai 





tes 


material which has a strong adsorbing nuclear aromatic hydrocarbon is alkyl- 

Patents power for water vapor at these condi- ated with these olefins to form aryl 

tions. The synthesis products have a alkanes which can still be sulfonated. 

substantially reduced water content. The 

adsorbing material is revivified by re- U.S.P. 2,531,327. Process for the Pro- 

U.S.P. 2,530,345. Preparation of a Sphe- moving the water in a non-oxidizing duction of Vinyl Xylenes. W. E El- 
roidal Fischer-Tropsch Catalyst. R. N atmosphere and is then recycled. well to California Research Corpora- 
Watts to Standard Oil Development tion. 


Company U.S.P. 2,531,324. Preparation of Alky- One part by weight of o-ethyltoluene; 
Details are claimed of a process for lated Aromatic ydrocarbons and 2.3-dimethyl l-ethylbenzene; 2,4-di- 
the preparation of iron catalysts of the Sulfonation Thereof. J. A. Cope and methyl 1-ethylbenzene, 2,5-dimethyl 1- 
J. W. Scott, Jr., to California Research ethylbenzene; or 2,6-dimethyl 1-ethyl- 
Corporation benzene is catalytically dehydrogenated 
\ Fischer-Tropsch synthesis hydro- together with at least 4 parts of an 
U.S.P. 2,530,977. Fluidized Hydrocarbon carbon fraction boiling between 300-600" —_ isomer of at least one of the said com- 
Synthesis Process. H. Z. Martin t is passed through a mass of silica pounds having only m- and p-relation- 
Standard Oil Development Compar lsorbent at a temperature below ships between its methyl and ethyl 
A synthesis s i ontacted ut which cracking occurs to sepa- groups. Methyl and dimethyl! vinyl ben- 
t } un adsorbed (and a_ percolate) zenes are produced which are polymeriz- 

nvl compound fromolefins. Amono- able to vinyl benzene polymers 








type employed in the process according 
to U.S.P. 2,530,344 


i 


Synthesis cor 
catalyst mixe 


U.S.P. 2,531,328. Process for Producing 
Indenes. W. E. Elwell to California 
Research Corporation 
rhe process ot the present patent ts 

very closely related to that of U.S.P. 
2,531,327. The same compounds as in 
the latter patent are subjected to cata- 
lytic dehydrogenation in such a manner 
that mixtures of a corresponding sub 
stituted vinyl compound and indene 
compound are produced. The indene 
compound is then separated 


U.S.P. 2,531,420. Catalytic Reduction of 
Carbon Oxide by Hydrogen. W. G 
Fraukenburg to Hydrocarbon Re- 
search, Inc 
4 CO/H. mixture is contacted with 

particles of a nitride of a_ transition 

element of the IV A, V A, VI A and 

VII A group of the periodic table such 

as tungsten or titamum nitride, at a 

temperature of 400-800° F. and a pres- 

sure of 100-200 psi. Liquid hydrocar- 
bons are produced 


U.S.P. 2,532,514. Method and Apparatus 
for Making Hydrogen-Carbon Monox- 
ide Mixtures. J. A. Phinney to Stano- 
lind Oil & Gas Company 
In the production of H. and CO by 

reforming methane with air and COs, 


For gas absorption, hydro- 
genation and general chemi - confined streams of methane, air, and 
COs are separately preheated. Deposi- 
cal process use. Patterson tion of coke in the preheating operation 
of the gases is avoided by passing 
engineers are available for through the separate preheating zones 
successively methane, COs, air and CO, 
LE. Z aA in order to oxidize any coke produced 
¢ tam in the preheating of methane and to 
purge each zone by CO, before and after 

introduction of air 


consultation 


U.S.P. 2,533,071. Synthesis of Hydrocar- 
bons in the Presence of An Iron Type 
Catalyst. H. G. Vesterdal and H. J 
Sykes to Standard Oi] Development 
Company 
Synthesis gas is contacted at tempera- 
tures of 550-750° F., pressures of 200- 
650 psi., and He:CO feed ratios of 0.8- 
3:1 with a catalyst consisting of 0.2-1 
percent of carbonyl iron supported on 
The Patterson Foundry and subdivided Zn-Al spinel containing 0.5- 
Machine Company 10 percent of K,CO,. Carbon deposition 


Gast Liversec!, Ohic, U.S.A and catalyst disintegration is substan- 
; tially reduced in this synthesis of liquid 


hydrocarbons 





ee en U.S.P. 2,533,621. Pretreatment of H 
j S.P. 2,533,621. Pretreatment o y- 
_ Company Senate antes drocarbon Synthesis Catalysts. J. P 
Hogan to Phillips Petroleum Com- 

pany 

In order to inhibit the production of 
high yields of gaseous hydrocarbons in 
the initial stages of a Fischer-Tropsch 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


COPPER ALLoy BULLETIN 














"ice MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. —1IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


spy 


-type pre-heater used in laundry. Both the wash and rinse water flows into the tank by gravity. 


Open 
Fresh water flows in the opposite direction through the 


tubes and into the storage heater where 


this preheated water is raised to the temperature needed for the wash. Courtesy Whitlock Manufacturing 


Co., Hartford, Conn. 


Recovery of Waste Heat 
Means Savings in Fuel Costs 


Every gallon of hot waste water 
pouring down the drain represents a 
loss of fuel or energy. 

Where the temperature differential 
is great, recovery is easy with present- 
day heat exchangers. However, when 
the difference is small, the problem of 
recovery is very great and remains to 
be economically solved. 

Take for example a laundry: for 
every 10 gallons of 160-degree wash 
water pouring into the sewer, about 
one pound of coal or % of a pint of 
fuel oil was needed to obtain such a 
temperature. Plants running a large 
volume of water each month can show 
sizable savings through the use of waste 
heat reclaimers—heat exchangers. Not 
only can heat be recovered from the 
wash water, in this case, but also from 
the rinse. 


Flash Steam Utilized 
Another interesting example of how 
engineers have recovered heat to effect 
large savings is seen in a paper mill 
digester. Since this operation is done 
at high temperatures in sealed units 
under pressure, flash steam is released 
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when the unit is opened after com- 
pletion of the process. This steam is 
passed through a tube and shell ex- 
changer and the transferred heat is 
used to preheat fresh water. 

Other industries now utilizing waste 
heat in processes or from waste water 
include: textile mills, power plants, re- 
fineries, and chemical processing. Some 
concerns have also used the heat from 
diesel engine exhaust to preheat water 
or to heat a plant. Mills have utilized 
the hot water produced in quenching 
tanks for heating. 


Duplex Tubes Used 


Coils in open-type exchangers, and 
tubes in the closed type, are either of 
copper or a copper-base alloy depend- 
ing on the waste media involved. In 
many cases, Duplex tubes are required 
when two different corrosive liquids 
are involved. Combinations of Admi- 
ralty, aluminum brass, copper, cupro 
nickel, aluminum bronze, Muntz metal, 
yellow brass, Naval brass, silicon 
bronzes, aluminum, lead, nickel, low 
carbon steel, stainless steel, alloy steels 
and tin are possible in Duplex tubes. 
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Duplex Tube Collars 
Supplied by Bridgeport 


One of the most 
serious objections 
raised by prospec- 
tive users of Du- 
plex tubes is the 
possibility of gal- 
vanic corrosion. 
The seriousness 
of this condition 
varies with the 
character of the 
liquid, the Duplex 
tube combination, 
composition of the 


Collar of the same com 
position as the inside of 
the Duplex tube, and 
similar to the tube 
sheet, is shown as- 
sembled in tube sheet 
to prevent galvanic 
corrosion 





tube sheet, and water boxes of the heat 
exchanger. One of the answers to this 
problem is collars or ferrules of the 
same material as the inner component 
of the Duplex. 

As a pioneer manufacturer of Duplex 
tubes, Bridgeport has been supplying 
cutback tubes and collars to fabricators. 
These collars have either been shipped 
separately or attached to the tubes de- 
pending on the desires of the fabricator. 
In recent years more and more con- 
cerns have asked to have these collars 
attached. 

Although many manufacturers of 
heat exchange equipment have cutback 
tubes and attached collars, a close anal- 


Illustrating Duplex tube, both ends cut back 
with sleeve attached to one end 

ysis of costs in their own shops will 
very likely show that Bridgeport’s cost 
on this work will be competitive since 
necessary equipment is part of our 
regular production program. 

For further information on instal- 
lation and use of Duplex, write for 
Technical Bulletin No. 1950. (6262) 


173 

















Patents 





synthesis, th 
to a specif 
mixture 


7 


fresl 


€ 


catalyst 


s subje ‘ 


a H, 


treatment wit! 


ted 


CO 





DESULFURIZATION 





Pure 


Aye 


Substent 


liquids 
tated 
alkali 
ing 
fonate 


as 


D. W. 


i 


n 


a 


co 


t 
etal 


( 


ur 


; 


U.S.P. 2,529,670. Suomenns Gasoline. 
EH ! 


’ 


yxidation of the sulfur compounds, The 


mixture aerated 


U.S.P. 2,530,561. Dethiolizing of Hydro- 
carbons by Means of Ethylene Oxide. 
G. B. Arnold and H. V. Hess to The 
Texas Company 
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Over many years of service 


HAERING ORGANIC GLUCOSATES * 


have an unexcelled record 
of performance in controlling 
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nicek to Universal Oil Products Com- 

pany 

Hydrocarbon distillate containing sul- 
fur compounds is subjected to desulfur- 
ization in the presence of hydrogen. A 
liquid olefinic fraction and a gaseous 
fraction containing H, and H,S are sep 
arated from the effluent products. These 
fractions are mixed, and the mixture 
subjected to conditions under which 
olefins react with the H.S. The separated 
H, ms rec ycled 


is 


U.S.P. 2,532,492. HF Extraction of High 
Sulfur Gas Oil. | Giachetto, J. F 
Snuggs and J. A. Bock 
Oil Company of Indiana 
A sulfur-containing 

charging stock contacted 

at a temperature of 80-150° F. to form 
separate liquid phases. Each of these 
phases is separately stripped from HF 

which is dehydrated and recycled. H.S 

liberated in the process is collected and 

freed from HF before its discharge 


to Standard 


hydrocarbon 


with HF 


is 





ISOMERIZATION 





U.S.P. 2,530,874. Isomerization of Nor- 
mal Pentane. B. H. Gwynn and C. W 
Montgomery to Gulf Research and 
Development Company 
A mixture of n-pentane and isopentane 

containing about 35-45 percent of the 

latter is contacted at a temperature be- 
ow 70° C., with aluminum halide and 
hydrogen halide, the isopentane in this 

mixture inhibiting cracking on the n 

pentane. The amount of isopentane m 

the reaction mixture is increased by the 

reaction, but not to more than 60 per 
cent by weight 

U.S.P. 2,530,875. Isomerization of = 
Naphtha. B. H. Gwynn and ¢ 
Montgomery to Gulf Research & 
velopment Company 
[he process according to this patent 

is closely related to that of U.S.P. 2,530. 
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HEAVY OILS AND WAXES 





U.S.P. 2,529,484. Treatment for the Im- 
provement of Lubricating Oils. P 
H. Carnell to Phillips Petroleum Com 
pany 
For 
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A VOLUME OF DATA 





... covering welding fittings and forged steel flanges . . . 


ON A SINGLE SHEET 





Here is just about the handiest tool ever devised for the 
pipe designer. Data on welding fittings and flanges that 
otherwise could be found only by plowing through 
many catalog pages and tables have been ingeniously 
condensed on the two sides of the durable letter-size 
card illustrated above. 

One side covers the broad WeldELL line of Taylor 
Forge welding fittings. For every nominal pipe size, 42” 
through 30”, it shows the wall thickness for every 
weight of every fitting in every available material. It also 
shows all required dimensions of all types of fittings. 

The other side covers the world’s most complete line 
of forged steel flanges. For every nominal pipe size, 42” 


TIF 
TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 
General Offices and Works: P. O. Box 485, Chicago 90, Ill. 
Offices in all principal cities. 
Plants at: Carnegie, Pa.; Fontana, Calif.; Hamilton, Ont., Coneda 
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through 24”, it gives all essential dimensional and bolt- 
ing data for all types of flanges in all weights. A partic- 
ularly useful table (see reproduction) is that showing 
welding neck flange bores which enables you to deter- 
mine the I.D. of any nominal pipe size without separate 
calculation. Thus the sheet gives you O.D. and LD. of 
any weight of pipe. 

The card is varnished to make it stand the steady usage 
you are certain to give it. To obtain your copy see your 


Taylor Forge distributor or MAIL THE COUPON. 


Please send me one of your fitting and flange sheets: 








9900... eee 
507-0251 Mail to Taylor Forge & Pipe Works, P. O. Box 485, Chicago 90, 
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mixture 
at a tem- 


further treated with a similar 
under corresponding pressure 
perature of 100-500° 


U.S.P. 2,529,523. Mineral 
Oil Composition. F. M 
Sinclair Refining Company 
4 mineral oil base is blended with a 

small proportion of a compound of the 

formula (RCOCH,-SO,;). M where R is 
an alkary! radical derived from a mineral 
oil containing aromatics with an alkyl 

side chain of 10-26 C atoms, n is 1 or 2, 

and M is an alkali or alkaline earth 

metal. The lubricating composition has 
detergent properties 


U.S.P. 2,529,524. Mineral Oil Composi- 
tion. F. M. Watkins to Sinclair Refin 
ing Company 
The lubricating oil 

cording to this patent, differs from that 

of U.S.P. 2.529.523 essentially only in 

that in the formula for the additive R 

is an alkylated phenyl group with an 

alkyl radical containing 10-26 C atoms 


U.S.P. 2,529,590. Preparation of a Hy- 
drocarbon Drying Oil. H Bloch to 
Universal Products Company 
An olefinic hydrocarbon is contacted 

at a temperature below 200° C. with an 

aluminum halide and a molar excess of 
hydrogen halide. An upper, substantially 
saturated hydrocarbon layer formed is 
separated from a lower layer comprising 
an aluminum halide-hydrogen halide 
hydrocarbor mplex which is hydro 


Lubricating 
Watkins to 


composition, ac 


hydrocarbons. 
recovered as 


lyzed to liberate the 
These hydrocarbons are 
the drying oil 


U.S.P. 2,530,339. Compounded Petro- 
leum Hydrocarbon Products. L. A 
Mikeska and A. R. Kittleson to Stand- 
ard Oil Development Company 
A petroleum hydrocarbon material, 

e.g., a lubricating oi] contains 0.2-2 per- 
cent of a specific aromatic methylene 
product of a thio acid of phosphorus, 
e.g., the calcium salt of a tert.-octyl hy- 
droxyphenylmethyl dioctyl dithiophos- 
phoric acid. The additive reduces the 
corrosive effect of the hydrocarbon 
material in contact with metal bearings 
and the like. 


U.S.P. 2,530,804. -E® Compound. 
S. Bloomenthal and » 2 Wood to 
Electric LER ~. Inc 
A lubricant consists of a mixture of 
a petroleum lubricating oil, a wax with 
a m.p. above 150° F., and an aluminum 
soap. The soap to wax ratio is of the 
order 1:15. A mixture of non-gaseous 
hydrocarbons containing small amounts 
of a polycarboxylic acid with at least 
16 C atoms and a mutual solvent for 
hydrocarbons and water is added. The 
additive prevents rust formation 


Automatic 


U.S.P. 2,531,129. Mineral Lubricating 
Oil Compositions Containing Dialkyl- 
dithiophosphoric Acid-Formaldyhyde 
Condensation Products. E. O. Hook 
and P. H. Moss to American Cyana- 
mid Company 
A hydrocarbon lubricating oil con- 

tains dissolved therein a small amount 

of the condensation product of one mol 


NEW Sier-Bath screw PUMP 


for NON-LUBRICATING LIQUIDS 


Capacities: 1-700 GPM 
Discharge: 1000 PSI for viscous liquids 
250 PSi for water 


SED to move your non-lubricat- 

ing fluids or semi-fluids, this pow- 
erful new screw pump will give you 
greater dependability, longer life, and 
cost you less to service and maintain. 
For less wear on bearings and timing 
gears, its rotors are “dual-controlled” — 
axially by heavy-duty thrust bearings, 
and radially by precision cut timing 
gears and heavy duty roller bearings. 


To eliminate the possibility of bearing 
strain and rotor misalignment, the gear 
and bearing housings now form an 
integral unit with the pump body. Thus 


Sier-Bath 


GEAR ond PUMP CO..| 


External Gear & Bearing 


Bracket Type with 


New 


‘Dual-controlled’’ ROTORS 
* Single-point ALIGNMENT 


** 


they move with the pump body if it is 
slightly displaced during installation, 
or if it expands when handling hot 
liquids. 

Servicing is speeded by the new bracket 
arrangement. The rotor shafts are 
clearly marked for accurate positioning 
of parts, and all parts are automatically 
positioned by shoulders and locknuts. 
Direct-connected up to 1800 RPM. 
Available in horizontal or vertical con- 
struction, corrosion resistant alloys. 
Special bodies, stuffing boxes and bear- 
ings for high temperature applications. 


WRITE FOR FURTHER INFORMATION 


9249 HUDSON BLVD. 
N. BERGEN, N. J. 


Founded 1905 Members A.G.MA. 





of formaldehyde with 1-2 mols of an 
0,0-dialkyldithiophosphoric acid diester. 
The additive inhibits deterioration of 
the oil by oxidation. 


U.S.P. 2,531,622. Drilling Fluids. R. W. 
Beck to Stanolind Oil & Gas Com- 
pany. 

A low-viscosity, stable, Beit-welghe 
drilling fluid consists of 25-60 percent 
by vol. of a distillate petroleum oil boil- 
ing in the naphtha to diesel oil boiling 
range dispersed in 75-40 percent of an 
aqueous mud containing a certain 
amount of gel forming clay 


U.S.P. 2,531,723. Process of Improving 

Lubricating Oils by Treating with 

fluoric Acid and Silver Fluo- 

le. P. H. Carnell to Phillips Petro- 

leum Company 

The viscosity index of lubricating oil 

is improved by treating the oil with a 
mixture of anhydrous HF and AgF 


U.S.P. 2,531,801. Lubricating Oil Com- 
position. E. S. Blake to Monsanto 
Chemical Company 
A mineral lubricating oil contains 0.1 

10 percent of an oil soluble partial ester 

of a fatty acid with 6-22 C atoms and 

a polyhydric alcohol further esterified 

with a saturated aliphatic hydroxy poly- 

carboxylic acid having not more than 3 

carboxyl groups and at least one hy- 

droxyl group not more than 2 C atoms 

removed from a carboxyl group. Di 

(glycol mono oleate) malate or tartrate 

are examples of the additive. It im- 

proves the lubricating action of the oil 





PETROCHEMICALS 





U.S.P. 2,529,553. Preparation of Aili- 
phatic Alcohols. W. Hunter to Cela- 
nese Corporation of America 
At least 0.8 mol part of an olefin with 

2-3 C atoms is absorbed in 1 mol part 

of H.SO, of at least 85 percent concen- 

tration. The absorption product is 
treated with water and heated to hydro- 
lyze the alkyl sulfates. After decantation 
of an oily matter, the residue is distilled 
under reduced pressure to obtain a dilute 
alcohol of high purity and as base prod 

uct at a temperature below 115° C. a 

H.SO, of at least 70 percent concen- 

tration 


U.S.P. 2,529,803. Photochemical Prepa- 
ration of Gamma Benzene Hexachlo- 
ride. M. Gonze to “Solvay & Cie,” 
Brussels 
Details are claimed of a 

treating benzene with chlorine gas under 
the influence of light and for separating 
the gamma-benzene hexachloride 
formed from the alpha- and beta-isom- 
ers formed simultaneously 


U.S.P. 2,530,369. Oxidation of Aromatic 
Compounds. J. H. Simons to Phillips 
Petroleum Company 
tenzene, naphthalene, anthracene, 

phenanthrene, or their homologues are 

»xidized under increased pressure at a 

temperature of 0-230° C. for a limited 

time in the presence of liquid HF in an 
amount sufficient to minimize produc- 
tion of oxides of carbon and inflammable 
gases. Phenolic compounds are produced 


process tor 


U.S.P. 2,530,509. Production of Propy- 
lene Oxide. G. A. Cook to The Linde 
Air Products Company 
Propane or propylene is reacted at a 

temperature of 275-700° C. and increased 
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Rapid-Fire Action Makes 
Gasoline Survey Timely 


In order that Du Pont’s first quar- 
terly Motor Gasoline Survey for 
1951 might be both accurate and 
timely, it was necessary to coordi- 
nate many people into a fast-moving 
team geared to put this undertaking 
in the mails in less than one month 
after the start of operations. 

In two brief weeks 680 samples 
of gasoline were picked up by serv- 
ice representatives in 46 cities in 
the United States and Canada, were 
tested by five field laboratories, and 
the findings sent to Wilmington. Be- 
tween January 12 and January 22 
the results were compiled, printed, 
mailed—and refiners were given an 
accurate national picture of current 
conditions in the gasoline market. 











Du Pont Nylon Plastic 
Contributes Economy and 
improved Performance in 


Gears, Bearings 


Automobile Industry Using 
Nylon in Mechanical Parts 


The engineering departments of the 
major automotive companies are exam- 
ining nylon for a variety of uses in this 
industry — for bearings, gears, lenses, 
lock nuts, and many other parts. 

Molded nylon is used in two places 
in the Ford — the speedometer take-off 
gear and the striker wedge in the door- 
lock assembly. By adopting nylon for 
the speedometer gear, Ford has 
achieved a 50 per cent reduction in 
costs for this part while obtaining supe- 
rior performance to the unit replaced. 

The nylon door-lock wedge pro- 
vides superior abrasion-resistance to 
repeated impact, improved over-all 
eth iency of operation, and a reduction 
in cost compared with the previous 
material, 


This nylon 
door-lock 
wedge resists 
abrasion and 
impoct and 
costs less 
than the port 
it replaces. 





Nearly 100 Prints of Du Pont Movie 
“What Makes a Gasoline Good” 
in Circulation 


In August 1950, when the film “What Makes a Gasoline Good” was first 
shown to the petroleum industry, not even the most optimistic guessers fore- 
saw how extensive its distribution would become. 

Today, there are nearly 100 prints in circulation, and, once again, nobody 
will venture to predict the total distribution by the end of 1951. 








Director of Du Pont 
Petroleum Laboratory 


“er | 
me oe i 


Mitton H. CamMpse t joined Du Pont 
in January 1947. As Director of the 
Petroleum Laboratory he heads up the 
research and development work on pe- 
troleum chemicals at this laboratory. 
Previous to coming to Du Pont, he was 
a research engineer with the Standard 
Oil Company of Ohio, where he con- 
ducted research on engine fuels. He re- 
ceived degrees from the University of 
Michigan and Case Institute. 





Front cover and an inside page of the 16-page, 
four-color booklet which explains how gasoline 
is made. It is used in conjunction with the Du 
Pont movie, “What Makes a Gasoline Good.” 


“What Makes a Gasoline Good” was 
produced by Du Pont as a marketing 
aid for gasoline companies. It was in- 
tended as an informative and educa- 
tional film to be shown at dealer meet- 
ings for the purpose of telling gasoline 
seryice station personnel more about 
the basic product they sell. 

In- conjunction with the film, and to 
make a well-rounded merchandising 
package, two companion pieces were 
produced. The first was a 16-page car- 
toon book in full color called, “How Joe 
Smith Made a Steady Customer by 
Knowing What Makes a Gasoline 
Good.” This is distributed at dealer 
meetings, after the showing of the film. 
It retells the story of the film in briefer 
style. It acts as a reminder of the facts 
shown in the movie, and stands on its 
own feet in telling the story of gasoline 
to anyone who may not have seen the 
film. 

The third piece in the “movie pack- 
age” is a “Gasoline Quiz.” Here again, 
guesses as to its potential popularity 
were well on the modest side. But it 
seems that quizzes are enjoyed by 
people whether they occur F(53— 
on radio, TV or in print, and 
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EID 100 Prints 


so, the “Quiz” went over. It asks ques- 
tions about the points brought up in 
the movie and cartoon book — and any 
service station salesman who can an- 
swer the questions has a sound working 
knowledge of the gasoline he sells. 

All three units in this package are 
available through Du Pont Petroleum 
Chemicals Division District Offices 
Films can be either borrowed or bought 
depending on whether the refiner 
wants permanent possession, or not. 
The gasoline books with quiz sheets 
enclosed are supplied free of charge in 
small quantities. In larger quantities 
they are offered at $35.00 per thousand 
including the refiner’s imprint on the 
back cover, if desired. 

Since Du Pont is not prominently 
mentioned in any of the dove vieces, 
this “package” will fit smoothly into 
any refiner’s merchandising plans. If 
you have not yet seen the film, be sure 
to contact your Du Pont Petroleum 
Chemicals District Office for a showing. 


New Booklet on 


Tank Cleaning 


TANK TALK Appeals to the Man 
Who Does the Cleaning 

Du Pont’s new booklet TANK TALK 
is written for the men who actually 
enter and do the work of cleaning gas- 
oline storage tanks. 

The problem in preparing this book- 
let, therefore, was to write it in a way 
that would make it interesting enough 


Cover of the 52-poge, pocket-size booklet 
Tank Talk which is written to appeal to and 
instruct the men who enter and clean gasoline 
storage tonks. 


to be not only read but reread many 
times by these men. 

The result is a booklet based on the 
successful style set by many Armed 
Forces manuals in World War IL. 
TANK TALK is pocket size, 8” x 5%”. 
Its cartoon style treatment tells a pic- 
ture story which is amplified by per- 





sonalized copy in balloons. The longer 
text is usually in the form of jingles 
which are entertaining to read and easy 
to remember. 

The booklet is not intended as a sub- 
stitute for the excellent A.P.1. manual, 
“Cleaning Petroleum Storage Tanks, 
Section B—Gasoline Tanks.” Rather it 
is to be used as a supplement to this 
manual. The former gives information 
of value to supervisors, foremen and 
others who are responsible for the safe- 
ty of men and equipment when gas- 
oline storage tanks are cleaned. TANK 
TALK gives that part of the necessary 
information which the men who do the 
actual work should know. Du Pont’s 
experience to date shows that they will 
read it. 


Valve Life Greatly 


Increased by 
Rotation Devices 
Increase in exhaust valve life from two 
to five times is being obtained in com- 
mercial vehicles through the use of 
mechanical devices which permit the 

valve to turn when open. 


Velve Lite iecreese in Avtomotive Engines 


MER rite tae terete leet Poenataeees 
5 Nate et tie wtee fetes 


These devices have been extensively 
service-tested in both the laboratory 
and on the road, in large and small 
truck engines as well as stationary en- 
gines and under heavy, medium and 
light duty conditions. All tests have 
shown improvement in valve life to be 
phenomenal. Many tests in Du Pont’s 
Petroleum Laboratory have verified 
these findings. 


What is probably more important is 
the success these devices have enjoyed 
in actual commercial fleet operation 
where results have been ae 

Today, most manufacturers make 
valve rotating mechanisms available on 
original equipment. They are also 
available as replacements for nearly 
every make and model of commercial 
engine in operation. 

The chart shows typical data on 
valve life increase. It is reproduced 
from an “Exhaust Valve Rotation” 
booklet prepared by Du Pont in which 
is compiled the available information 
on these useful rotator devices. Copies 
of this publication are available from 
Du Pont for distribution among field 
and service engineers who may want 
to recommend such equipment. 
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The Petroleum Chemicals Division of 
Du Pont has published a wide variety 
of material of interest to the petroleum 
industry. This includes ssoledanl pa- 
pers, bulletins, reports and memoranda 
as well as equipment operation bulle- 
tins, safety regulations, tank cleaning 
data, marketing aids and the like. 
Any of this is available on request 
to your nearest Du Pont Peadioan 
Chemicals Division District Office. A 
partial listing of available material is 
shown below: 
Precombustion Reactions in a Motored 
Engine Serial A-607 
The Effect of Hydrocarbon Structure 
on the Road Antiknock Performance 
of Motor Fuels Serial A-505 
Du Pont Gasoline Antioxidants Nos. 5, 
6 and 22—Their use and application 
for improving gasoline storage sta- 
bility— Bulletin No. A0-50 
Serial A-513 
Du Pont Oil Blue A— An Improved 
Blue Gasoline Dye Especially De- 
veloped for Aviation Gasolines 
Serial A-515 
Blending calculator for Du Pont TEL 
Compound (Motor Mix) 
Serial A-7648 


Pw 


Better Things For Better Living 
... Through Chemistry 





Petroleum Chemicals 


Make Du Pont the Source for All of Your Gasoline Additives... Tetraethy! Lead Compounds (Motor Mix—Aviation Mix)—Antioxidants—Metal Deactivator—Dyes 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Petroleum Chemicals Division @ 


New York, N. Y. 
Chicago, II. 
Tulsa, Oklo 
Houston, Texas 


District 
Wilmington 98, Deloware Offices: 


Los Angeles, Collif. 


Wilmington, Del. 
Chicago, til. 
Tulsa, Okie. 
Houston, Texos 
El Monte, Calif. 


District 
Laboratories: 


IN CANADA: Conadion Industries Limited — Toronto, Ontorio — Montreal, Quebec 
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pressure with a gas containing mole- 
cular oxygen in such an amount that 
the total gas mixture will contain a 
molar hydrocarbon to oxygen ratio of 2 
to 20. A definite ratio of area of gas 
contacting surface to volume of free 
space is maintained in the reaction zone. 
Propylene oxide is produced. 


U.S.P. 2,530,699. Photochemical Chlorin- 
ation of Hydrocarbons. E. L. Hum- 
phrey and E. Mitchell to Gulf Re 
Search & Development Company. 

A hydrocarbon js reacted in liquid 
phase with chlorine under irradiation by 
actinic light to accomplish substantial 
chlorination. The resulting chlorinated 
hydrocarbon is freed from contact with 
free chlorine and then flowed through 
an active adsorbent to remove by-prod- 
ucts formed. The thus treated product 
is then again treated with chlorine un- 
der similar conditions to obtain addi- 
tional chlorination 


U.S.P. 2,530,989. Synthesis of Oxygen- 
ated Organic Compounds. P. 1 
Parker to Standard Oil Development 

Company 
Olefins are reacted with CO and H: 
at oxygenating conditions in the pres 
ence of an oxygenating catalyst. The ef 
fluent mixture of oxygenated products 
and unconverted olefins is distilled in 
the presence of dissolved oxygenation 
catalyst and prior to further conversion 
at a reduced pressure of 5-500 mm. Hg 
to separate unconverted olefins without 
excessive condensation of aldehydes. The 
olefins are recycled 


U.S.P. 2,531,063. Condensation of Acyl 
Polymers with Aromatic Hydrocar- 
bons. E. Lieber and A. F. Cashman to 
Standard Oil Development Company 
A monomeric aromatic hydrocarbon 

is condensed with a fatty acid polymer, 

obtained by auto- condensing a fatty acid 
chloride of at least 10 C atoms in the 
presence of AlCl, at a temperature of 

about 600° F., in the presence of a 

Friedel-Crafts catalyst and an inert solv- 

ent at a temperature of at least 150° F 

for about 2 hours. The new products 

obtained have high pour depressing 
properties for waxy lubricating mineral 


oils 


U.S.P. 2,531,279. Thiophenes from ae 
fur Dioxide and Hydrocarbons. K. L 
Krenz to The Texas Company 


A saturated or unsaturated hydrocar- 
bon with an aliphatic straight chain of 
at least 4 C atoms and SO, are passed 
in proportions of one to at least 0.3 mol 
in vapor phase at a temperature of at 
least 700° F. in contact with a silica gel 
catalyst at a space velocity less than 5 
Thiophene-containing reaction products 
are obtained 


U.S.P. 2,531,284. Production of Alcohols. 
Levy and R. K. Greenhalgh to 
Imperial Chemical Industries, Ltd 
Water and isobutene are reacted at a 
temperature of 160-220° C. and a pres 
sure of about 250 atm. in the presence 
of a catalyst prepared by reducing 
tungstic acid or ammonium paratung 
state. The water to olefin mol ratio shall 
be in excess of 1:1, and the oelfin feed 
rate at least 0.5 kg. per hour per liter 
of catalyst. Tert.-butanol is produced. In 
a corresponding manner sec.-butanol is 
obtained from butene-1 or butene-2 at 
temperatures of 230-270° C. Both these 
processes can be combined 
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U.S.P. 2,531,601. Mercaptan Synthesis. 
R. T. Bell and C. M. Thacker to The 
Pure Oil Company. 

Polymeric olefins which are copoly- 
mers of different monomers, eg. of 
mixed butylenes, are reacted with HS 
in the presence of a Friedel-Crafts cata- 
lyst at a temperature of 25-80° C. No 
material depolymerization of the olefin 
polymer occurs in the process 


U.S.P. 2,531,602. Production cot Thio- 
ethers and/or Mercaptans. T. Bell 
to The Pure Oil Company. 

Sec.- and tert.-mercaptans are pro- 
duced by reacting olefins containing a 
terminal double bond, admixed with 
peroxides sufficient to cause abnormal 
addition of the sulphydryl group, with 
HS under anhydrous conditions in the 





Patents 





presence of a Friedel-Crafts caialyst. 
This method can also be used for pro- 
ducing thioethers by reacting olefins 
with mercaptans. 


U.S.P. 2,532,515. Catalytic Condensation 
of Furans with Compounds ble 
of Yielding Hydrocarbon Radi H. 
Pines and J. A. Vesely to Universal 
Oil Products Company. 

A diolefin is reacted with a molecular 
excess of a furan compound in the pres- 
ence of a BF, catalyst at a temperature 
of —20° to 175° C. and a pressure suf- 
ficient to maintain a substantial portion 
of the reactants in the liquid phase. Un 


By NATASCO is the sure way of 


from them over a long period of years. 


rface from all corrosion. Due to che i increasing shortage of steel, 
and its rising cost, NATASCO service provides substantial savings. 


SAVES OIL 


Evaporation of volatile fractions and loss through leakage has 
accounted for smaller profits in many oil firms. In most cases 
this loss could have been prevented if the tanks had been serviced 


by NATASCO. 


SAVES DOLLARS 


If you have added additional years of service life to your tanks 
and have eliminated loss by evaporation and leakage, you have 
added profits to your business. 


Wire, 
complete 


Write or Telephone for 
information on how 


NATASCO can solve your corrosion 


Williams 
Odessa, Texas 
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problems, 


California Representative: 
Y Coast Contractors, Led. 
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1254 E. Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Division: 2512 So. Bivd., Houston 6, Tex 











Patents 





substituted and substituted furans with 
at least one hydrogen atom at the nu- 
cleus can be employed. Alkenyl furans 
are produced 


U.S.P. 2,532,930. Method for the Limited 
Oxidation of Saturated Aliphatic Hy- 
drocarbons with Formation of Alde- 
hydic Compounds. F. M. McNall to 
Clark Brothers Company, Inc 
Saturated aliphatic hydrocarbon gases, 

e.g. methane, are directly contacted with 
H,SO, or SO, at a temperature in excess 
of 200-600° C. in the absence of other 
oxygen bearing materials. A metal com 
pound of a metal of groups I and VIII 
of the periodic table with an atomic 
weight over 50 ten of cerium can be 
employed as a catalyst. Oxygenated 
hydrocarbon derivatives, such as formal- 
dehyde, are produced 


U.S.P. 2,533,052. Production of Halo- 
genated Hydrocarbons. L.. Schmerling 
to Universal Oil Products Company 
A mono-olefin is reacted with a mono- 

halogenated saturated hydrocarbon hav- 

ing at least 3 C atoms in the presence 
of a BF, ye at a temperature of 

—10° to 100° and a pressure to main- 

tain a caeinia proportion of the re 

actants in liquid state. Higher boiling 
halogenated saturated hydrocarbons are 
btained 


U.S.P. 2,533,053. Production of Mono- 
haloalkanes. L. Sclimerling to Univer- 
sal Oil Products Company 


An aliphatic mono-olefin in which at 





Nicholson Steam Traps Require 


NO CHANGE of VALVE 
or SEAT, 0 to 225 Lbs. 


Nicholson steam traps save the time and trouble of adjusting valves 
for varying pressures. This feature substantially speeds production and 
maintenance. Made of hardened stainless steel, the valve is extra 
large, resulting in from 2 to 6 times average drainage capacity. 
Both valve and seat are renewable. The fast action of Nicholson traps 
prevents waterlogging. Installations have 
frequently increased production of cooking 
kettles, for example, as much as 30°,. Elimi- 
nate “cold blow” in unit heaters. 5 types for 


every application. Size |/," 
to 2"; press. to 225 lbs. 


. , 
& 
Type 
AHV 
Type 8 





W. H. NICHOLSON & CO., 207 Oregon St., Wilkes-Barre, Pa 


~ 


Reprint Policy 


A change has been made in 
PerroteumM Reriner’s policy with 
regard to small, individual orders 
for reprints of its articles. Since 
January 1 a charge of 50 cents per 
copy has been made WHEN RE- 
PRINTS ARE AVAILABLE 
This will continue 

The charge for tear sheets of a 
particular article, effective April 1, 
has been reduced to 25 cents 

Cash or company requisitions 
should accompany all such “indi- 
vidual” orders 

This change does not affect the 
price for quantity orders of re- 
prints (starting at 100 copies) 
which will be quoted upon request 
Address Editor, Perroteum Re- 
FINER, Box 2608, Houston 1, Texas 














nt Ie Mg 


Send for 
BULLETIN 450 


Type AU 





r 





atom is combined 
atoms joined by the 
double bond is reacted with a mono- 
haloalkane having at least 3 C atoms in 
the presence of a Friedel-Crafts metal 
halide catalyst at a temperature such 
that a monohaloalkane of a mol. wt 
equal to the sum of the mol. wts. of the 
two reactants is formed as the main 
product. 


least one hydrogen 
with each of the ¢ 


U.S.P. 2,533,098. Nuclear Halogenation 
of Thiophene. L. W. Devaney to The 
Texas Company 
A halogen and a thiophene compound 

containing at least 2 nuclear hydrogen 

atoms are introduced at a mol ratio of 
thiophene compound to halogen of at 
least 2 into a reaction zone at a liquid 
feed rate of 0.5-20 liters of thiophene 
reactant per hour per liter of reactor 
volume. The reactants are reacted in the 
Monohalogenated thiophene 


1 
liquid phase 
withdrawn 


product is continuously 


U.S.P. 2,533,132. Vapor Phase Fluori- 
nation. FE. T. McBee and R. M. Robb 
to Purdue Research Foundation 

claimed of a process for 

the perfluoration of a monocyclic hy- 
drocarbon with retention of the carbon 
structure of this hydrocarbon. The va 
porized hydrocarbon is reacted with lead 
tetrafluo ride ata temperature of 50-500° 

C. and higher than the b.p. of the hydro- 

carbon treated 


Details are 


Staff Engineer Appointed 
Reynolds has been appointed 
to the staff of Selas Corporation of 
America, heat processing engineers, 
Philadelphia, as petroleum engineer in 
the Refinery division. Most recently 
Reynoids was petroleum process engi- 
neer and operator for The Lummus 
Company. He is a graduate of the Car- 
negie Institute of Technology 


Fund for Drake Well Park 


Six Pennsylvania oil men have been 
named as committee to stimulate interest 
in the petroleum industry in raising a 
million dollar fund to complete enlarge- 
ment of Drake Well Memorial park and 
museum at Titusville, Pa. in time for 
observance in 1959 of the first commer- 
cial oil well’s 100th anniversary 


David G 
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SIMPLIFIED DIMENSIONAL STANDARDS 
For Pipe Sizes From '2 to 72 Inches 


K AYLO 


~\ 


Reduces Inventory Stock 
... Saves Storage Space 


Kaylo Pipe Insulation reduces inventory requirements because of 
two features —its wide effective temperature range (up to 1200°F.) 
and its Simplified Dimensional Standards, which allow nesting. 


KAYLO PIPE INSULATION is sectional 
for sizes 44’ to 12"; tri-segmental for 
8’ to 23”; quad-segmental for 19’ 
to 41"; K-segmental (18’ sections) 
for 38’’ to 72”. 


KAYLO HEAT INSULATING BLOCK is 
available for single layer application 
in thicknesses from 1" to 6”. It is 
made in all standard sizes up to 
18” x 36”. 


See our 


pe 


E<AAY/[h 


Kaylo Pipe Insulation is produced in Simplified Dimensional 
Standards of thicknesses and diameters for pipe sizes from 4" 
to 72”. O. D.’s of insulation correspond to O. D.’s of standard 
pipes, assuring proper fit for each pipe size and for nesting, when 
necessary. With this system of snug nesting, Kaylo Pipe Insula- 
tion fits all operating conditions, requires less items—reduces 
maintenance stock. 

Kaylo Insulation is a calcium silicate (not glass). This in- 
organic material, insoluble in water and incombustible, retains 
its dimensional stability in long service under severe conditions. 
Exceptional strength and lighter Weight make Kaylo Insulation 
easier to handle and apply. 


SEND COUPON FOR 
KAYLO HEAT INSULATION LITERATURE 


Dept. N-165, Kaylo Division - Toledo 1, Ohic 
Gentlemen: Please send me descriptive literature on 





..- First in Calcium Silicate 


..- pioneered by 
OWENS-ILLINOIS GLASS COMPANY 


Kaylo Division - Toledo 1, Ohio 


Kaylo Heat Insulation. 


Philodeiphio - Pittsburgh St. Lovis  Weshington 
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This is not a part of a ship or 
marine vessel, nor the nose of a huge torpedo. It is a section of a 
55 foot diameter oil refining unit. It is being built in our plant 


where a large variety of similar equipment is built each year as 


regular products of this plant. Note the true shape and the accurate 


fits. Because of our vast facilities and long experience no job is too 





large and “what we build we build good.” 


~ 
Cw 


SHIPBUILDING &@ DRY DOCK COMPANY 
ON THE DELAWARE (SINCE 1916) cHeEsTER, PENNA. 
25 BROADWAY « NEW YORK CITY 
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4 new application of the package 

1 steam generator made by Foster 
Wheeler Corporation, 165 Broad- 

way, New York 6, has been announced 
The generator was installed at an east 
ern bulk storage plant. Primarily used 
to heat heavy oils to a viscosity suitable 
for pumping and transporting, the unit 
also furnishes steam for heating the re- 
finery office Available in capacities 
ranging from 3000 to 30,000 pounds of 
hour, the generator provides 
aces of from 606 to 3675 
supplied in pres 
450 or 


steam per 
heating surf 
square feet and can be 
sure groups from 100 to 300 psi; 
850 psi 


Internal Safety Valve 
A spring-loaded internal safety 
2 valve for petroleum storage and 
transfer tanks has been announced 
by Shand & Jurs Company, Berkeley, 
Calif. Designated Fig. ST-6810, this cast 
steel valve was designed primarily as a 
safeguard for personnel, stored product 
and storage equipment should fire occur 
near a tank. The valve is opened by a 
manually operated lever that can be 
locked in the open position by a cable 
and fusible link. When fire endangers 
the tank or its contents, the fusible link 
melts, freeing the lever, and internal 
spring pressure closes the valve quickly 
Spring pressure holds the valve closed 
Excess thermal expansion in the pipe 
lines, however, will push the valve open 
and vent back into the tank, preventing 
rupture or damage to the pipe or pipe 
fittings 


Inverted Steam Trap 
4 small inverted bucket steam 
3 trap which has a brass strainer 
built into the body is manufac- 
tured by Armstrong Machine Works, 
Three Rivers, Mich. Known as the No 
881, this side-inlet, side-outlet trap is 


used for draining smaller sized equip- 
ment producing relatively small amounts 
of condensate such as sterilizers, jack- 
eted kettles, unit soap tanks, 
steam headers, risers, etc. No. 881 
operating pressure of 250 psig. and 769- 
1060 pounds per hour hot condensate 
capacity. Height is 7%g@ inches, with 
weight, 6 pounds 


Recooling Spray Nozzles 


heaters, 
has 


Recooling spray nozzle 
4 for use in plants which operate 
condensers or use large quantities 
of water for cooling, are pictured and 
described in Bulletin 6A-SP, issued by 
Schutte and Koerting Company, Dept 
, Cornwells Heights, Bucks County, 
The bulletin details design, applica- 
, construction and operation of SK 
spray nozzles, and diagrams typical 
spray pond arrangements. Sizes, dimen- 
sions, capacities., and spray nozzle pat- 
terns are included in tabular form for 
each nozzle size. A temperature graph 
gives cooling performance curves. Louvre 
screens designed to prevent spray from 
being carried away by wind are also 
described 


systems 


FOR ADDITIONAL INFORMATION on products and literature mentioned in this section 


A force -balance, non-indicating 

5 controller—the “Transet Tri-Act” 
controller—for pneumatic trans- 
mission systems has been announced by 
Taylor Instrument Companies, 95 Ames 
Street, Rochester 1, N. Y. Supplement- 
ing the recently announced “Transaire” 
temperature and pressure transmitter 
and the miniature “Transet” recordin 


aw ve 
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action is suggested. 
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the controller completes the 
control system to give a fast, 
accurate measure of rapidly changing 
temperatures and proc 
ess control with stability, and continuous 
%)-day strip chart 
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receivers, 


“Transet” 
pressures, close 
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Want More Data? 


For additional information on New Equip- 





ment items or literature mentioned in this sec- 
tion, use the coupon on reverse side. Or write 


to manufacturer direct at address shown. 


Prompt action is suggested. 


is a poor conductor of electricity at low 
temperatures but an excellent electrical 
conductor when subjected to high heat 
In spite of its high bulk density, it is a 
ow conductor of heat and, therefore, a 
superior thermal insulating material. Im- 
proved or new products have often re- 
sulted from operating at higher tem- 
peratures. This trend to higher tempera- 
tures has created a demand for special 
refractories which could be used at tem- 
peratures far in excess of anything at 
vhich ordinary refractory materials can 
he operated. Zirconia (zirconium oxide— 
ZrO.) comes from zircon found as a 
natural mineral. Such properties as ex- 
tremely low thermal conductivity coupled 
with surprisingly good resistance to 
thermal shock lend themselves well to 
manufacture into molded shapes able to 
vithstand temperatures of 4500° F. with- 
out sign of distortion or failure. Until 
this refractory became available, com- 
mercial operations at such high tempera- 
tures were impossible and hence the 
market has been undeveloped 


Process Pumps 


A line of pumps, “Type Q,” de- 
~ signed for use with “Dowtherm” 
hot oil condensate, propane, bu- 
tane, gasoline, chemical and process 
liquors at temperatures up to 800° | 
has been announced by Economy Pumps, 
Inc., division of Hamilton-Thomas Cor- 
poration, Hamilton, Ohio. They are built 
with vertically split casing with center- 
line support to maintain alignment at 
all temperatures; water jacketed stuffing 
box; a special sleeve construction which 
prevent leakage; and water-jacketed 
bearing housing for ring lubricated ball 
bearings, double row heavy duty radial 
bearings and two matched angular con 
tact thrust bearings installed “back to 
back.” There are 12 pump with 
capacities ranging from 10 to 1000 gpm 
at heads up to 325 feet 


sizes 


Quick Coupling Unit 


A two-piece self-positioning quick 

G coupling unit called the J. S. 
Quick Coupling said to open and 

close with less than a quarter turn in 
less than a second is announced by The 
Mead Cornell & Company, P. O. Box 
2682, Cleveland 7, Ohio. Consisting of a 
body with three tapered locking lugs 
and mating male or female tail piece or 
hose spud, the coupling is available in 
aluminum, high test bronze, stainless 
steel, and Ni-Resist. Sizes range from 
Y% to 6 inches inclusive. Matching taper 
on the handle ring locking lugs and tail 
piece locking flanges give shock and vi- 
bration resistance to the coupling. Wear 
is minimized because the flat tail piece 
face is pressed straight against the gasket 





Is your heat exchanger tube and sheet problem 


Different 2? Tougher? 


It may seem so to you—but it may not be so to us! 


OVER THE YEARS, our Technical Department 
has helped many users of heat exchangers... 
studied their particular problems... suggested 
materials ... checked on the results. In the end, 
the best answer to each problem has gone into 
our files, ready for use when a similar prob- 
lem arises. 





WHY NOT DRAW upon this broad Anaconda 
experience to solve your heat exchanger prob- 
lems? Our Technical Departmen lcomes 
. P ou pa ovis a UPPER PHOTO shows Adams two-shell, 
the opportunity to place it at your service. If single stage aftercooler designed to con- 
’ trol temperature of compressed air and 
you don’t already have a copy, let us send you oo sandionse water end of veneeiaalll 
“ANACONDA Tubes and Plates for Condensers ent. The condensate is removed by a 
= . separator. Built by R. P. Adams Com- 
and Heat Exchangers.” Just ask for Publica- pany, Inc., Buffalo, N. Y. 
tion B-2. The American Brass Company, LOWER PHOTO shows tube bundle for 
: . aftercooler. ANACONDA Arsenical Admir- 
Waterbury 20, Connecticut. In Canada: ality Tubes, Munts Motel Tube Sheet and 
Anaconda American Brass Limited, New Brass Baffles 


Toronto, Ont. a 


® 
For efficient heat transfer ANACON pA 


HEAT EXCHANGER TUBES 
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The two 75 H.P. Terry Turbines 
shown above (in the plant of a 
leading refiner) employ the Terry 
Solid Wheel Rotor. The wheel is 
made from a single steel forging 
and the buckets are milled directly 
into the wheel. — Alll as shown in 
the illustration at the left. 


The buckets are protected by 
rims at the sides of the wheel. 


These rims would take without 


THE ROTORS OF THESE 75 H. P. TERRY TURBINES 
ARE DOUBLE RIM PROTECTED 


damage any rubbing that might 
occur if the clearance became 
reduced. 

With this construction it is im- 
possible for the blades to foul and 
frequent inspections of the thrust 
bearing are not required to obtain 
safe and dependable operation. 

This feature and many others of 
the Terry Wheel Turbine are fully 
discussed in our Bulletin S-116. 


THE TERRY STEAM ==} 
TURBINE COMPANY 


TERRY SQUARE, HARTFORD,CONN. 


| ee 
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without twisting action and locked to 
the gasket under pressure when the con 
nection is made. An undercut in the 
body holds the gasket in place 


Surface Safety Valve 


A 6-inch, 10,000-psi. “Type X DK” 
10 surface safety valve will be in- 

stalled for The Taylor Mayfair 
Properties by Otis Pressure Control, 
Inc., Box 7206, Dallas. The valve to be 
installed on a 12-inch gathering trunk 
at a point immediately before the gas 
enters the plant, is shown herewith 
Standing beside it are Herbert Otis, Jr., 
left, vice president of Otis Pressure 
Control, Inc., and Curtis Kizer, an Otis 
engineer. Unsafe pressure variations be 
yond predetermined settings will auto- 
matically actuate the high-pressure pilot 
(where Kizer’s hand is). This will cause 
the gate valve to close. The resulting 
rise in pressure in the trunk line will 
actuate similar Otis safety valves in- 
stalled at the several wellheads in the 
system, causing them to automati- 
cally also. The valve on the trunk line 
may be ck from a remote point by 
a low supply tied in to a 
diaphragn 


lose 


sed 
pressure alr 


pilot 


Pipe Line Valves 
A line of Class 
11 Pipe Line Gate Valves made by 
Crane Company, 836 S. Michigan 
Avenue, Chicago, is available with either 
flanged or butt-welding ends in full port 
or venturi type. Size range is 2 through 
30 inches. Straight-through ports in body 
straight ports in provide un- 
flow when valve is open 
Parallel, double-wedging disc seats 
tightly in either open or closed position 
Lubricant in body provides easy opera 
tion and seat between disc and seat 
faces. Lubricant is retained by patented 
spring-actuated plates pressing sides of 
Shoulder type screwed-in seat rings 
tt loosen in service. Pressure seal 
rubber ring gasket 
tightness at bonnet 


600 Cast Steel 


and disc 


restricted 


dise 
will ne 
ing “O” 
imsures 
joint 


synthetic 
permanent 
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Quick Hardening Material 
The chemistry division of the 
12 General Electric’s Research Lab- 
oratory has developed a material, 
“anaerobic permafil,” which remains liq- 
uid as long as a stream of air bubbles 
through it, but which hardens in a few 
minutes away from air. The new ma- 
terial, developed by Dr. Robert E. Bur- 
nett and Birger W. Nordlander, pene- 
trates small cracks before hardening, 
and thus will serve as a seal for stop- 
ping nearly invisible leaks or as a pipe 
dope for sealing threaded unions. It is 
the latest in a series of compounds orig- 
inally called “solventless varnishes” de 
veloped by GE chemists. Metal strips 
coated with the new material will sup- 


port 10 pounds after 10 minutes, and 100 


NEW TANK INSULATION TECHNIQUE 
-NICHOLSON & GALLOWAY METHOD- 
AMORTIZES COST WITHIN 1 YEAR! 





. 
New Equipment 
(For additional information or literature check 
item numbers on mailing coupon, page 181, or 
write manufacturer direct.) 





pounds after 20 hours. Still faster hard- 
ening is achieved by heating up to 
212° F. 


Work Light 
A bulletin on the Vaportite inspec- 
13 tion and work light, issued by 
Commercial Reflector & Manu- 
facturing Company, 3109 Maple Avenue, 
Los Angeles 11, illustrates three sizes 
of the lights, an application photo, parts 
detail, and offers other data. This port- 


1) Tank metal surtace is divided into areas bounded vertically by channel sections. 


8 Within these areas, insulation of any type or thickness is snugly installed. 


insulation is then protected for the life of the tank by an outer armor. This may be .024 
Corrugated Aluminum Sheathing, Asbestos Transite, Monel or Stainless Steel, etc. 


Flow-Meter Charts show 
80% saving in steam.con 
sumption after insulation 
of 300° Asphalt Tanks! 


August 10: 


Bare Tamk 100. 000 barrets 
Steam Consumption 
13,500 pounds per hour 


TANK INSULATORS - 


— Roof Insulated 
| Steam Consumption : 
3,300 pounds per hour 


INC. 


Sede Walls Insulated 
Steam Consumption: 
9,800 pounds per hour 


*We alone apply the Nicholson & Galloway system of Tank Insulation, Patents Pending. 


TANK INSULATORS Inc., Sewaren, New Jersey 


Please send me your booklet R-3 and details on cost to insulate_ 


NAME__ 


FIRM 
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able fluorescent light is dust-tight, and 
moisture-tight. The shatterproof Lucite 
sheath and rubber end-protector caps 
“are rugged and withstand shocks and 
which make the light adaptable to vibra 
tion areas.” The light is sealed against 
breakage which also guards against dan 
ger when volatile gases are present 
Standard sizes come in lengths from 
123% to 23% inches; and also a special 
long fibre handle extension may be had 
up to three feet for such applications as 
barrel inspection. Diameters are 1% 
and 2 inches; lamp wattages 6, 8 and 15 


DZ 


Non-Freezing Bearing 


A new non- 
14 freezing 
bearing for 
mercury flow me- 
ters and control- 
lers has been de 
signed by Industrial Instrument Corpo 
ration, P. O. Box 1909, Odessa, Texas 
The bearing will not leak either in 
vacuum service or under extreme high 
pressures. It is sealed from the mediums 
being measured, a feature which elimi- 
nates the deficiencies of freezing and 
corrosion, The new bearing contains its 
own lubricant, and friction is reduced to 
a minimum. Pictured herewith are re- 
placeable bearings tor two types of me- 
ters. Such bearings are available for 
other types 


A CR 





nae 


There is! THE NEW 
GILBARCO ROTO-PRIME! 


@ Capacity 50 to 450 g.p.m. 


Gilbarco Roto-Prime Pumps ore complete units — with base, elec- 
tric moter, coupling, built-in check valve and mechanical seal. 


=) 
A 
top 


Ay 
ve 


ROTO-PRIME 


Self-Priming Centrifugal Pumps 
GILBERT & BARKER MFG. CO. 


WEST SPRINGFIELD, MASS 


TORONTO, CANADA 


On ing Seal 


Industrial Furnace Covering 

A new canvas covering for boilers 
15 and other industrial furnaces has 

been developed by Bigelow-Liptak 
Corporation, 2842 West Grand Boule- 
vard, Detroit 2. Eliminating steel plates, 
“Texad” combines a plasticized syn- 
thetic resin emulsion, used as an ad- 
hesive, with strips of lightweight canvas. 
The covering seals the unavoidable 
shrinkage cracks in the finish coat of 
insulating cement and acts as a safe- 
guard against air leakage caused by the 
insulation’s own porosity 


Hand Serrating Tool 


National Carbon Division, Union 
16 Carbide and Carbon Corporation, 

30 East 42nd Street, New York 
17, is manufacturing an improved hand 
serrating tool for use with “Karbate” 
brand impervious graphite pipe. Since 
Type FC flexible couplings are used in 
fitting imprevious graphite pipe where 
strong, flexible joints are required, the 
effectiveness of the joint depends to a 
considerable extent upon the quality of 
the serration on the pipe. The new tool 
facilitates quick assembly of “Karbate” 
pipe on the job site. Pipe sizes from 1 
inch to 6 inches inclusive may be ser 
rated. Catalog Section S-7060 gives de 
tail about the tool and the accepted 
method of serrating the impervious 
graphite pipe 


Displacement Meter 

A high-capacity positive-displace 
17 ment meter capable of handling 

gas at pressures up to 1000 psi 
which makes it possible to meter accu- 
rately wide ranges of delivery of gas at 
the take-off point, has been announced 
by Rockwell Manufacturing Company, 
Valve and Meter divisions, Pittsburgh, 
Pa. The new meter, first of the dia- 
phragm type to be usable above 500 psi., 
the No. 2% Rockwell for 1000 psi. work 
ing pressure, weighs 95 pounds, is 
encased in high-tensile alloy steel cast- 
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with the patented... “@&, 


Voot 


ELL BOLT 
CONSTRUCTION ' 


of Floating 
Tube Sheet Assembly 


YOU LOSE when an exchanger leaks . . . 


with the possibility of fluid contamination, or 
frequent shutdowns for repairs. 


None of these evils need plague you when you 

employ the Vogt patented floating tube sheet 

assembly because there is no distortion of a cus eett 
split ring to worry about in making up the 

joint time after time. It's easy to make tight 

and it stays tight! 





Bulletin HE-6 is a pic- 

torial presentation of 

standard and special 

types of Vogt Heat Ex- Patent Nos. 
changers. Write for a 1,895,735 
copy on your letterhead. 2,232,478 


HENRY VOGT MACHINE CO. INC. - LOUISVILLE 10, 


Branch Offices. New York, Philadelphia, Cleveland, Chicago, St Louis, Dallas 
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New Equipment 
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Screw Pump 

An external 
18 gear and bear- 
ing bracket 
screw pump for 


cK 
or 


type 
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positive displacement 
of non-lubricating 
liquids of all 
ties at 1 to 700 gpm 
has been announced 
by Sier-Bath Gear 
& Pump Company 
Inc., 9252 Huds 
Boulevard, North Bergen, 
xternal timing gears and 
n | nes, which f 
the pump body, 


viscos! 


N. J 
all 
rm an 
bearings 
due to 


pump 


change 


body 


are 


rotors 
positions of 
housings Rotors 
as well as radially 


ned axially 


Corrosion-Resistant Tubing 


Steel ( 
19 


Union, 
ubing 


Ihe Carpenter 
Alloy Tube division, 
has announced the 
ind pipe to handle a 
ng and reducing corrodents 
new tubular products, called ¢ 
Alloys B and C, are made fr 
of the “Hastelloy” analyses 
characteristic of Alloy B tubing or 
is its effective resistance to 
all concentrations and at 
including boiling. It is 
for sulfuric acid at 
gO” ¢ but is not 
oxidizing atn 
chromium c« 
will withstand 


' ’ 
availability 
variety 


ii 
xidiz 


ym 


hydre 
l acid in 
1 peratures, 
) recommended 
d= peratures above 
d ommended for 
of its 


Alloy (¢ 


—s 
al Because 


penter 


“That Pritchard Tower Is Sure Doin’ A Job 
For Us” — Says Refinery Superintendent. 


We got a tough assignment back in ‘49. Our 
customer needed a tower which would cool 
more than 4,000 gallons of recirculating 
water per minute from 105° down to 85° F., 
only 5° above the ambient wet bulb tempera- 
ture. His entire process depended completely 
on 85° water—there could be wo excuses! 
Could we do it? 


We could, and we did. A few months later 
the Pritchard series “J Induced Draft Cool- 
ing Tower with separate coil shed pictured 


T he 
bearing s 
inte 
prevent 
misalignment 


and 
posi 


Axial 


ompany 


lr 
arpenter 
strip 
Outstanding 

g pipe 
chloric 
all tem 
alse 
tem 
rec 
spheres 
mtent, Uz 
strong 


control is provided by new thrust bear- 
ings, in the form of double-row angular 
contact ball bearings, at the outboard 
end. Radial control is provided by pre 
cision cut timing gears and newly added 
heavy duty roller bearings. The pump, 
which can be direct-connected up to 
1800 rpm, available in horizontal or 
vertical construction 


is 


conditions, In addition, Alloy 
phosphoric and 
resistant to acetic, formic, and 

Alloy C tubing and pipe 
recommended for use with 
acid up to 50° (¢ Round 
alloys is available, an- 
pickled, from 54 
inches 


oxidizing 
Cc will 
highly 
sulfuric 
are generally 
hydrochlori 
tubing of 
nealed and 
through 4 


resist acid 1s 


acids 


these 


in sizes 


Heat Exchangers 


Young Radiator Company of 
20 cine, Wis., and Mattoon, IIL, 
designed “A-800" shell and 
bundle heat exchangers for oil c 
in diesel locome 
line engine, and similar 


Ra- 
has 
tube 
voling 
diesel « neine, 
applicatior 


tive, 


gaso 


The 


is 


Y 


above was put imto operation. 

Today, according to the plant superintendent, 
this tower is consistently equalling or exceed- 
ing the design performance in accordance with 
the test procedures outlined by the ASME, 
with the operating crew taking their own 
test readings. 

Why don't you, too, find out about the ad- 
vantages of using Pritchard Cooling Towers 
in your plant? Consult your nearby Pritchard 
representative for full information. 





aa DIVISION 


Dept. No. 110 


908 Grand Ave., Kansas i 6, Mo se 


Write for 
Bulletins 





District Offices: 


HOUSTON « ST.LOUIS @ CHICAGO « PITTSBURGH « TULSA « NEW YORK 
Representatives in Principal Cities from Coast to Coast 
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Pointers on Pumps 


WHAT HAPPENS WHEN THE SPEED OF 
A CENTRIFUGAL 
, PUMP IS CHANGED? | curves rom iO7.THE Prrronmance 





WHEN THE c 
1750 RPM ARE KNOWN 
The characteristics of a centrifugal pump are GPM = gallons per minute one 
revealed by curves showing the relation between H =head in feet BHP ohne Per minute 
developed head and capacity, and between brake At constant impeller denen Power 
horsepower and capacity. These curves are GPM: RPM, Vit sao 
usually based on a constant speed and a definite GPM, “RPM eet 
impeller diameter. When the pump’s speed is changed, the Toking 900 VM, 4 yBHP, 
resulting changes in its performance curves can be predicted number 1, — ond 80 ft. head at 1750 rpm os 
by a few calculations. For every point on the original curves 
there is a corresponding point on the curves for the new speed GPM; = (Fe )oorm, o (752°) 200 
— and by plotting a sufficient number of these points, curves ‘ ea é ; 1750 =823 GPM 
can be drawn to show the pump performance at the new speed. = (F) H, = Se) 0m 668 res 
mrs (re) eu 1600\3 
RPM, [= 750) 22 = 16.8 BHP 
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BRAKE HORSE POWER 


"300 ~+460 ~©&=«600 800 1000 Pies) 
CAPACITY IN GALLONS PER MINUTE GPM 
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For Expert Advice... 
on any pumping problem, contact our nearest District Office. 
And for sure satisfaction in any pumping application, choose 
from the most complete line of pumps in the field . . . the 
line that proves there's more worth in Worthington. Worthington 
Pump and Machinery Corporation, Centrifugal Pump Division, 


i 
AWS 
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With critical shortages imminent 
in almost every heavy industry, the 
question of what tower packing 
material to use warrants the most 


careful forethought. 


To the requirement of optimum 
performance now must be added 
durability ... replacements may be 


hard to make in the years ahead. 


The various tower packing forms 
developed from Nickel, Inconel® 
and Monel® deserve your special 
consideration. All three metals pos- 


sess high strength, wettability, and 


high resistance to attack by many 


fluids processed in packed towers. 


Metal tower packing offers five 
basic advantages that serve to in- 


crease tower efficiency: 


Cae sO SERVER 


NICKEL A, attoys 


. Low weight per unit 


volume. 


. Large surface per unit 


volume. 


. Large percentage of open 


area. 


. Small weight of liquid 


retained. 


. Corrosion resistance. 


If you need help in selecting a 
satisfactory metal tower packing 
material, Inco’s Technical Service 
Department will gladly make rec- 
ommendations. Simply write, out- 


lining your problems. 


THE INTERNATIONAL WICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


MONEL® + “R” © MONEL + “K* MONEL + “KR” ® MONEL + ’S**® MONEL 
NICKEL © LOW CARBON WICKEL + DURAWICKEL® 
INCONEL® + INCONEL “X"’® 








Heart of a fractional liquid 
extraction vat comprising a 
mixing and settling section. The 
settling section is packed with 
knit Monel wire mesh. With 
knit tower packing, open arcas 
from 90 to 98 
with surface areas up to 20 
square feet per cubic foot of 
packing. Courtesy Orto H. York 
Co., Inc., East Orange, N. J 


are obtained 


Nearly three tons of Raschig 
rings, ready for shipment to 
a large chemical manufacturer 
Made of Nickel strip 14% 
inches wide by 0.050 

inches thick, by the Metallo 
Gasket Company, New 
Brunswick, N. J 


Berl saddle type tower packing, produced in 
Inco Nickel Alloys and other metals, supplied by 
Wire Cloth Products, Inc., Chicago, Ill. Packing 
of this type has given excellent results in pilot 
towers. It compares favorably in cost with other 
forms of packing 


Although Nickel and Nickel Al- 
loys are currently in short sup- 
ply, INCO advertisements will 
continue to bring you news of 

Pa ates 








Diagram of protruded packing made by Scien- 
tific Development Company, State College, Pa. 
The individual pieces are small, yet have a large 
free cross-section. Made in Nickel, Type 316 
Stainless Steel, and other metals (on special 
order ) 








units are “suited for use with engine Master Control System * 
jacket water as the coolant, maintaining “Telemaster,” electronic master New Equipment 
a balanced temperature between oil and 2 control system by Republic Flow (For additional information or literature nom 
— when required.” Bulletin Form Meters Company, 2240 Diversey heme aumbere eb maaieS SONPER, page 181, or 
_ Parkway, Chicago 47, provides many 
automatic cdntrol features for combus- 
Valves and Fittings tion and process control application. It 
Henry Vogt Machine Company, gives freedom of control centralization, 
21 Inc., 10th and Ormsby Streets, simplified and small control panels, 
Louisville 10, Ky., has issued elimination of iaianniosion lags, and 
valves, fittings, and flanges Catalog F-9 accuracy and speed of response. The use 
The 400-page catalog contains new and of an electronic link which connects 
improved drop forged steel valves and master to actuator eliminates the in- 
fittings for piping needs at high or low creasing distance problem created by 
pressures and temperatures. A refrigera- centralization. The system combines the 
tion section is also included null-balance principle of detection and 
electronic transmission of control infor- 
mation to form a highly responsive con- 





Portable Electric Plant 


Kohler Com- 
22 pany, Koh- 
ler, Wis., 
has ste pped 
production, % 
much as supply : trol system that is fast in completing 
f materials per . ais ' adjustments. There is a constant check 
mits, of its two . ; back between the initial input and final 
new light-weight ° output, with no intervening mechanism 
electric plants “ > to cause dead spots or lags. Changeover 
The 350-watt and > oo from automatic control to manual opera 
750-watt plants tion is by throwing the transfer switch 
are used as sol r . Two position indicators at the control 
sources of curret station serve as a continuous check on 
for port ab le . 3 ty the proper operation of the Telemaster 
and stand-by use : i. Bulletin 1100 
Both plants use hg eee Se 2 , 
gasoline for fuel - ; ig Surface Safety Valve 
and are powered - - A folder containing a technical ar- 
by one-cylinder 2 ticle on its new, automatic “Type 
air-cooled engines; are light enough for automatic or manual starting. Shown is A” surface safety valve has been 
light con a Kohler 750-watt electric plant, rigged published by Otis Pressure Control, 


easy carrying by hand or by 
veyance; and are manufactured with to a pipe threader Box 7206, Dallas. Available in a variety 





HILLS-McCANNA 
DIAPHRAGM VALVES 


Best for Sulphuric Acid, Caustic, Alkali, 
Air, Water, Slurries, Abrasive Solutions 


- 
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LESS EXPENSIVE of LONGER LIFE 


Topnotch teamwork 
ves vou a SUPERIOR iob! New Valve Catalog V-50 
9 Y : Contains lots of NEW helpful information. 
ee ee Mailed on Request 


tion, is proof of how all Superior departments work as a team 
to produce plant equipment of Superior quality 

Because of the close cooperation between our engineering A 
drafting and production departments, you get your finished al 
job AS PLANNED AND AS SPECIFIED. Try us! WE CAN DO 


ian er EDWARD SOPH 


FRACTIONATING TOWERS - HEAT AND ASME CODE 
CERTIFIED BY 

EXCHANGERS - SCRUBBERS AND NATIONAL BOARD Sales Representative 

RETUBING OF HEAT EXCHANGERS 

HOUSTON 2, TEXAS TULSA 14, OKLAHOMA 

726A M & M Bidg. 202 E. 18th St. 


SUPERIOR MANUFACTURING COMPANY Phone CHarter 8189 Phone 3-6659 


AmaARHtL LEO, TER AS 


For Information or Estimates Call Amarillo 43 
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7 Barrel-Filling Meter unit designed for use in Class 1, Group 
New Equipment D hazardous locations weighs six 
(Per ahditions! tafermation or Weeratere check pounds, measures 5% inches in diam- 
item numbers on mailing coupon, page 181, or eter and is 6% inches high. There are 
write manufacturer direct.) only two controls, a voltage check knob 
and a zero setting knob, in addition to 
the on-off switch. In operation, the 
of types for various oil and gas line Wheatstone bridge circuit is employed 
stallation, the valve is recommended for : together with two measuring elements— 
lines on offshore wells or in isol: ! one to indicate the presence of com 
locations where full-opening valves : d bustible gases, and the second to com 
not required pensate tor temperature changes and 
J battery drift. The measuring element is 
heated electrically to incandescence 
Thermocouples and Pyrometers When flammable gas is brought int 
A new edition of its thermox contact with this coil, its combustion 
25 ple and pyrometer accessories causes a proportional change in resist 
bulletin, No. P1238, has been pub ance, which is then translated to the 
lished by The Bristol Company, Water : ; . : meter, indicating the air-vapor ratios 
bury 20, Conn Additional items ar ict tf a 6O epm., 1%-inch 
new data on the application and use ot : . ae a = _ 
thermocouples are included. New tec! peer lounced Dy J: Smith att St Radi 
nical information and installatior ; rporation, Meter Gvision, o715 Senitt oom adiators 
sketches have been added to the “Users way Street, Los Angeles 22. The meter 
Manual” section, which contains engi measures repeat quantities trom Z5 
neering data on modern practic 79 gallons by one gallon increments 





re lectresteem portable electric 
\ 29: steam radiator with Crouse-Hinds 
explosion-proof fittings is de- 
signed especially for use where explosive 
vapors exist and where inflammable 
products are stored. The radiators, man 
ufactured by Electric Steam Radiator 
Corporation, No. 1 Electric Avenue, 
Paris, Ky., provide steam heat when 
filled with water and plugged in to an 
electric current wall outlet. Forced 
steam heating is provided through pres 
sure jets in all sections of the radiator 
plus turbulent steam boiler heating from 
Magn lia Company, a Portable Gas Indicator the Electresteem boiler. The radiators 
Reduction Company, In« are made in two sizes: the eight-section 
319. Houst The artich Lor-Ann Instrument Company, radiator, recommended for average size 
nd fixtures 28 Jersey City, N. J., has developed rooms, draws 950 watts, and the 10-se« 
< an explosion-proof portable in- tion radiator, for larger than average 
| strument that will disclose the presence rooms, which draws 1190 
t turned ou flammable or explosive gases. The 


u 
ict 


single wear change is necessary to ob 
tain different quantity settings. Changes 
meted thers alien ane 4 : ' in settings may be made without use of 

any tools. The meter has two counters 

The totalizing counter registers the total 
Jigs re Fixtures meter throughput, while the reset 
ws and ounter indicates the number of con- 
Welding.” tainers filled. To accommodate the 


pyrometry Calibration data 


commort 


. 

rt-Gas Are 
y HA 
h originally appeare 
urnal, is available from 


Huff. Tr : and foaming characteristics of the product, 
4 the unit’s control valve is of variable 
deceleration in shut-off speed 


Gas-Engine-Driven Compressor 





o - Ihe SVG, a _ gas-engine-driven 
Provide Automatic Flow 30 compressor, has been announced 
° by Ingersoll-Rand Company, 11 

Control and Quick Shut-Off troadway, New York 4. The compressor 
n : ° . . s essentially the V-angle, XVG, but 
any nee Sere of Air, Gases, Steam, Liquids, ba wey ‘ Me A somemened It is 


cylinder and counterweight for 200° F bail sto 
i i ; puilt in two sizes, 3. 1orsepower with 
service Se a » 

mi Solids. six cylinders and 440 horsepower with 

, , 3 cyl . B izes weig b 
A complete line of Rockwell Valves of eight cylinders. Both sizes weigh about 
, bber-lined: i : Sse t 20 percent less per brake horsepower 
— metal or ru pOSrTENSS; EE Pope suse ve than the X VG. This lighter weight plus 
72” and larger; with any type of automatic smaller foundations required reduces in 
control and with auxiliary manual con- stallation costs. The 6-cylinder unit has 
trol, if desired. a crank angle of 120 degrees, and the 


8-cylinder unit has a crank angle of 90 
We also manufacture manually controlled e _— 
: degrees. Each size has two power cyl 


pressure, with butterfly valves and slide valves in all inders per compressor frame, light 
Limitorque motor sizes, metals and types for pressures to weight aluminum power pistons with 
control and ouxil 100 p.s.i. low inertia forces, and shaft counter- 
iory handwheel, Write for Valve Catalog and ask to be put weighting. Form 3128 describes the new 
Position indicat compressor 

ing lights and 
push button 


30°* butterfly 
valve for 60 p.s.i 








on our mailing list to receive “Rockwell 
Valvings” monthly. 





Dry Chemical Extinguisher 
Se Kidde “ompan 
W. S. ROCKWELL CO. BI 40 Ease 34h Street New’ 


16, oe enaseneed a wheeled dry 


266 Eliot St. Fairfield, Conn. chemical fire extinguisher with 150 
pound powder capacity, for combating 





Petroleum Refiner—V ol. 30, No. 2 





1; = 


#33 Reducing 
(2-100* Outlet) 


#11 Steam Reducing 
(5-225 Outlet) 


OT 


g 
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#35 Reducing 
#36 Back Press. 


ae 


NEILAN REGULATORS 


For Gas, Air, Steam, 
Water or Oil Service 


#37 (or 38) 


Percentage V-Port M A S Oo 


Control Valve 


Wire or Telephone ‘‘MAINTENANCE” about your : 
Pressure and Level Control Problems 





Our application engineers will understand your needs 
and recommend most suitable regulator for the job. 


IMMEDIATE SHIPMENT of 

Regulators 

Liquid Level Controllers 

Diaphragm Control Valves 
from LARGE HOUSTON STOCKS 


#2707-37 (or -38) 
Pressure Controller 


#12600 
Liquid Level 
Controller 
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. 
New Equipment 

(For additional information or literature check 

item numbers on mailing coupon, page 181, or 

write manufacturer direct.) 


5S built-in 





advantages found 


only in.. 


BLAW-KNOX 
Eleclioforged STEEL 


GRATING 


lass B) and electri 

Recommended for 

against severe or extensive 
extinguishment with 20-pound or 
pound portable dry chemical units, 
e new extinguisher is mounted on two 
d to permit -man 


fires too 


wheels and balance 
bility. Contained in the 
iders are 150 pounds 
ler h 
appr 
valve on top of 
pened. This admits 


the powder chamber and 
\ hem al tor dis 


smaller vlit 
ressure ximately 
s! operate, a 


nitrogen cylinder is 


regu ‘ maintains 
within the dry chemi 
harge. On the 
duty hose, ts a 
type con 


tant — 
der durin 
s0-.f “yt 


disc 
he avy 
stirruy 


Automatic Titrator 


Rigid one-piece construction — 
easy to install 


2 Maximum open area for light 
and air 


surfaces 


3 Easy to paint — all 
accessible 


¢ Non-slip Twisted Cross-Bar 


Ss Self-cleaning—no sharp corners 
to clog 
Blaw-K nor Grating Has Them All! 
WRITE FOR BULLETIN 2365 
ratory 


BLAW-KNOX DIVISION manual 
OF BLAW-KNOX COMPANY bjective, 
2005 Farmers Bank Bidg., ] rrors due - eave nal 

4 tron is simple t is only 
Pittsburgh 22, Po. fill the burette and place the sample in 
Offices in Principal Cities rons Datlee wie hans folds 
starts the 


-ckman seapeneete, Inc., South 
32 | ee -alif., has developed an 

automatic titrator which handles 
titrations, thus releasing the lab 
technician from the strain of 
titrations. The instrument gives 
reproducible results, free from 
factors. Opera- 
necessary to 


utine 


waker 
tically 


af ne pos ' u ma 


stirrer motor and begins delivering ti- 
trating solution into the sample. Deliv- 
ery of the titrating solution is in pro- 
gressively smaller increments as the end 
point is electrically anticipated. When 
the end point is reached, delivery stops 
and a light shows completion of the 
titration. Many routine titrations are 
completed in 1% minutes, and titration 
to 0.1 percent accuracy can be completed 
in 2% minutes or less. The instrument 
can also be used as an AC-powered pH 
meter to give readings over the range 
0 to 14 pH, and it can be used to pro- 
vide millivolt readings over the range 
from —600 to +1400 millivolt 


Turbine-Generator Bulletin 

Bulletin H-18, covering turbine- 
33 generators (500 kw. and above) 

ard released by Elliott Company's 
lurbine division, Jeannette, Pa., de- 
scribes nearly 50 turbine-generator in- 
stallations, both utility and industrial 
Brief discussions of generator and ex 
citer cooling methods are included. A 
reference section offers a detailed draw- 
ing showing a typical turbin-condenser 
installation arrangement. Dimensions 
and weights of standard Elliott units 
are tabulated 


Hydraulic Bender 


A compact pipe and tube bending 

34 machine, Model 800, has been an- 
nounced by Wallace Supplies 
Manufacturing Company, 1300 Diversey 
Parkway, Chicago 14. Only 21 inches 
wide x 34 inches high x 78 inches long 
with a capacity of 1% inches o.d. x # 16 
tubing, the unit is powered 
2 hp., 220/440 volts, 
motor. It is operated 
which when pushed 
arm to 
bend 


steel 
standard 

60-cycle 
le vert 
bending 


degree ot 


Bwg 
by a 
3 phase, 
with a single 
down causes the 
around to the 
and stay there until the operator has 
removed the bent part. The lever is 
then moved up and the arm swings back 
to its original position. The bending die, 
held on by spring clips, is a combina 
tion die with four different sizes, one 
to each side. The bender can be changed 
easily into a left-hand bender 


swing 


selected 


oil oo, 


The oppus Engineering Corpo 


35 ration of Worcester, Mass. is 

marketing a new Coppus-Dennis 
Fanmix oil burner, utilizing steam under 
pressure to atomize ol] into the 
possible particles. These part 
then discharged through | sagen 
ing orifices and thrown utwe ard into a 
cylindrical “sleeve” of ait his air-fuel 
mixture is projected into the furnace by 
a tan, tated by the jet re- 


smallest 
icles are 
rotat 


which is 
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An evaporator story that waited 2 years to be told! 





Translating requirements into 
equipment at the time an evapo- 
rator is built is one thing. 
Conducting a field test to 
check performance after the 
unit has been two years on 
the “firing line’ is a horse of 


another color. 


The Lummus Bubble 
Evaporator at Rochester Gas 


Tray 


and Electric’s Russell Station— 


shown above—came through 


such a test with flying colors. 


The test placed emphasis on pre- 
cise determination of vapor 
purity on a gas-free basis. 
Results showed that vapor purity 
did not exceed 0.2 p.p.m. solids 
content with shell concentration 
at an average of 2800 p.p.m. for 
the test period. Of great signifi- 
cance is the fact that this 
extremely favorable purity 
remained stable at loads varying 


from 10% overcapacity down to 
25% of design throughput. 


This tells its own forceful story 
of why Lummus can guarantee 
evaporator performance of not 
more than 1.0 p.p.m. vapor 
purity with 3000 p.p.m. shell 
concentration. It also shows 
what’s available in p/us-per- 
formance when you look to 
Lummus for your heat exchanger 


requirements. 


THE LUMMUS COMPANY 


HEAT EXCHANGER DIVISION © 385 MADISON AVENUE, NEW YORK 17, N.Y. 


Atlanta * Boston * Chicago * Rock island * Cincinnati * Detroit * Ft. Worth * Houston * Tucson * Salt Lake 
City * Minneapolis * Pittsburgh * Rochester * Albany * St.Louis * San Francisco * Wayne (Phila.) * Athens * 
Buenos Aires * Honolulu * London * Manila * Toronto * Paris * Rome * San Juan, P.R. * Mexico City 





Steam Surface Condensers « Evaporators « Extraction Bleeder Heaters « Steam Jet Air Ejectors « Steam Jet Refrigeration 


WEAT EXCHANGER DivisSiON 


A Gulf Publishing Company Publication 


© Barometric Condensers « Heat Exchangers for Process and industrial Use « Process Condensers « Pipe Line Coolers 





LAST LONGER 
FIT BETTER 


TESTS PROVE PYREX GAUGE 


Brand 


GLASSES MOST ECONOMICAL 


Proved to outlast any other gauge 
glass by a wide margin, PYREX 
brand cuts your maintenance costs 
to the irreducible minimum! 

PYREX brand gauge glasses are 
highly resistant to chemical attack. 
They withstand 
and thermal shock. No other gauge 


severe physicol 


glass, imported or domestic can 
consistently meet such tests. 

Yet, PYREX glasses cost no 
more .. 
life. 
PYREX brand gauge glasses. Avail- 


. and give longer service 


Economize today. Specify 
able through your Industrial Supply 


Distributor. 





CORNING 


GLASS WORKS 
CORNING, N. Y. 


Gouge Glesses, Sight 
Glosses, Oil Cup and Lu- 
bricator Cup Glassware. 


+ 100 Yeors of Making Gloss Better and More Useful + 


196 





New Equipment 
tional information or literature check 
mbers on matling coupon, page 181, or 
yanufacturer direct.) 





ymmized oil. This 
of the atom 
oxygen mole 
gether with the hydrocarbon 
resulting in rapid 
ymmbustion and 
a very short flame pattern. The 
fan's power requirement coincides with 
ower developed from the reaction 

of the steam atomized oil, If the 

of fuel is increased, the speed 

reases, thus automatically 
proper fuel-air ratio 
is made in five sizes having 


12, 17, 25, and 34 


e steam-at 
hanical mixing 
and air brings the 
molecules of the fuel 


and complete 


t conse 


quently 


fan ine 
ntaimime the 
burner 
gs i R 


Breather Valve 
mm pre ssure 
ulk tanks has been 2 
Shand & Jurs Com 
Designated Fig 


ST-3695R the valve is designed f 


breather 


pat Berkeley alif 


r tor mspe 


pallets and 


inter 
Valve 


‘wer 
setting molde 


Strip Chart Recorders 
Bulletin C2-2 by Wheelco Instru 
37 ments Company, 847 West Harri 
sor Street, Chicago 7, describes 
e Wheelco Capacilog line of electrom 
all perate 1 strip orders It 
explaining how direct deflec 
Wheatstone bridge circuit and 
natic control types of operating 
are applied to Capacik g, the 
l lists model and 
f the various recorders 


chart re 


addition te 


numbers 


+ 
r-controliers 


Feed Water Control 
N ew 


38 “Three 


! 


developments in Bailey 
Element Feed Water Con 
rol” are described in bulletin 105 

C, published by Bailey Meter Company, 
1050 Ivanhoe Road, Cleveland 10, Ohio 
The bulletin discusses problems encoun 
tered in feed water control and has sev 


ral liagrams, cutaway views, etc 


BUY LESS 


... the best 
costs so little 


CM HOISTS AND PULLERS 
are ruggedly constructed 
to give you years of trouble- 
free service. Yet they ore 

Punusvally light...easy to 
handle becouse they ore 
constructed of the strongest 

/ alloys of steel and olumi- 
num Equipped with famous 
Herc-Alloy flexible, welded 
alloy steel chain. 

© Capacities from %& to 
10 ton. 

@ I-ton model weighs 
only 35 pounds. 

@ 96% efficient—easy to 


operate. 
© Lifetime lubricated. 


3 and 6 ton. 

@ \-ton model 
weighs only 13 Ibs. 

@ Lifts or pulls at 
ony angle. 

@ Lifetime lubricated. 


Write for catalog 
and name of your 
nearest CM dealer. 


CHISHOLM- MOORE 


HOIST 
CORPORATION 


TONAWANDA WY 
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Check CHAPMAN First 


when you need Standard Valves 


Next time you are in the market for standard 
valves, contact Chapman first. In this complete 
line, you'll find a valve for practically every pur 
pose... every pressure...every size requirement. 

For instance, there are iron gate valves in both 
double disc and solid wedge types in a complete 
range of sizes.-- and for a complete range of 
working pressures from 25 to 800 Ibs. for steam, 
water, oil or gas service. Operation may be by 
electric motor, hydraulic or pneumatic cylinder, The Chapman Valve Mfg. Co. 
floor stand or hand wheel (with or without bevel INDIAN ORCHARD, ™ ASS. 





or spur gearing). 

In addition, there's @ complete line of steel 
valves along with valves of many types including 
tilting disc check and standard check valves. Also, 
where special valves for unusual service are 
required, Chapman engineers will be glad to 
help you develop them. 
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it’s 
ifferent! 


WALWORTH 
ML STEEL HEAVY DUTY 


© WAKO | it’s the strongest pipe wrench 


PIPE WREN( 


L %\ in the world! 


7) AO wuT cee MATE 
me 8T ~ . 


-the revolutionary 


Yes, this is it .. . the NEW Walworth 
Improved Walco pipe wrench—with every , 
part scientifically designed and tested by Check these outstanding features 
engineers for strength, safety and ease of . 

operation. Its instant bite, and accurately 
determined center of gravity, combine with 

its inherent strength and minimum of weight 
to make it the fastest-working, easiest-handling, 
best balanced, heavy-duty pipe wrench available 


today ...a wrench specially designed to minimize 
operator fatigue. *> FAST ACTING: Scientifically designed spring 

“ ’ . action insures positive ratcheting action .. . 
All parts are made of forged steel. The housing and . quick bite. 


handle are projection welded—a structural weld—to 
form an integral unit. Both jaws are carefully machined, 
and all parts are heat-treated to give extra toughness, 
uniformity, and strength. Every Improved Walco far > RENEWARIS PART: AR ports ere 
: . \ readily obtainable, and easily replaced 
exceeds the requirements for Federal Specification GGG- without special tools; thus prolonging 
W-65 la for Type II Heavy Duty Adjustable Pipe Wrenches. service life indefinitely. 
A flexible, double-acting, easily replaceable spring—an exclusive a RUST RESISTANT FINISH: Entire 
patented Improved Walco feature—gives the wrench fast, positive wrench is rust resistant — Nut 
ratcheting action! x. \ and Jaws have a special elec- 
Ask your Walworth distributor about the new, Improved Walco oe 
today! Heft the new, Improved Walco . . . feel its perfect balance— 
every part is guaranteed by the Walworth Company, doing business 


WALWORTH 


valves...fittings...pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 





LIGHTER: Housing and Handle are projection 
welded to form one integral unit. 


CORRECT BALANCE: Accurate, the correct location 
of the center of gravity determined by test. 


STRONGER: Heot treated to eliminate brittle- 
ness . . . cracking. 





CALIBRATED PIPE SCALE: Built-in scale 
permits speedy adjustment to pipe size 











DistTRiBuTorRs iN PRINCIPAL CENTERS THROUGHOUT THE 
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Judge Named Sales Manager 
Of Rockwell Meter Line 


James H. Judge has been appointed 
sales manager of the gasoline, oil and 
industrial meter line 
of Rockwell Manu- 
facturing Company 

As a boy, Judge 
was a messenger for 
Mueller Company in 
Decatur, Ill, advanc- 
ing through the 
drafting room to the 
sales division, where 
he covered Illinois 
and Missouri and la- 
ter Oklahoma and 
North Texas 

He became affili 
ated with the Nep 
tune Meter Company 
in May, 1923: became 
branch manager in 1932, 
moted to the position of 
eral sales manager in 
1945, a position he held 


Judge 


the Chicago 
and was pro- 
assistant gen- 
New York in 


until recently 


Cooper-Bessemer Increases 
Staff in San Francisco 


The Ce 
appointed 
field 
Francisco 

A graduate of 


»oper-Bessemer Corporation has 
Walter H Kraemer to its 
sales and service office in San 
Purdue University in 
1948, Kraemer holds a bachelor of sci 
degree in mechanical engineering 
his graduation, he has been 
with Cooper-Bessemer where 
engaged in the diesel builder's 
He has, also, been asso- 
the company’s recent de 
of new nodular iron, working 
Eagan, Cooper 
and L. F 


who 


ence 
since asso 
ciated he 
been 


efforts 
with 


has 
sales 
ciated 
velopment 
directly under T. E 
f metallurgist, 
the president, 
pr 


Bessemer chit 
Will 


has beer 


assistant to 


lirecting the 


iams, 


Tram 


Gaugler Elected President 

Of American Cyanamid Company 
Ray nd ¢ 

pre sident of 

ec din 2 


Gaugler has been elected 
American Cyanamid Com 
the late William B 

died on December 20, 1950 
as been a director of the com 

1929 and has served as execu 
president 2 


mn 


pany, suc¢ 
Bell, who 
Gaugler |} 
pany since 
tive October 23, 
1947. Bell had been president of Cyana 
mid since 1922 

The new president has been with the 
company 1917. He progressed 
through many ns including assist- 
ant treasurer and comptroller and was 
appointed treasurer on July 1, 1929. In 
1939, he became vice president in charge 
of finances, which post he occupied until 
l appointment as executive presi 
dent 


vice since 


since 


posit 


vice 
director of several 
s associated with American Cy- 
received his education at Du- 
niversity, and before joining 
the Cyanamid organization was with 
United States Aluminum Company and 
Nortl Aluminum Company 


Gaugler, who is 
| npanie 
anamid, 
quesne l 


erm 


New England Representative 
Appointed by Kieley & Mueller 


The appointment of Joseph H. Ber 
tram & Company as sales representative 
for all of New England except Connec 
ticut been announced by 
Mueller, industrial control valve 
facturers of North Bergen, N 


has 
manu 
The 


1951 Gulf 


February, 


Kieley & 


About EQUIPMENT and 
SERVICE Suppliers 


February 1, 
of new of- 
Boston 
of 


appointment was effective 
coimcident with the opening 
fices at 209 Washington Street, 
Bertram has been in the fields 
automatic control instrumentation and 
process for more than a decade. He was 
in the sales department of the Brown 
Instrument Company for four years, 
was subsequently in the development en- 
gineering division of Belfield Valve Com- 
pany, and for the past six years has been 
with the Fisher Governor Company 
representative in Philadelphia 


Consulting Service 


Inc., Station 1, Buf- 
falo 22, N , has announced a consult- 
ing service for the design, analysis, and 
interpretation of experiments on labora- 
pilot plant, and full production 
The company also offers correla 
tion analysis and quality control. The 
latter is an aid in setting and maintain 
ing product specifications; the former, a 
way of reducing data to simple, under- 
standable form. These techniques are 
especially applicable for solution of the 
multi-variant problems in the process 
industries. A booklet, “Experimetrics,” 
details the modern statistical methods 


Experimetrics, 


tory, 
scale 


W-K-M Company Names Hurley 
Assistant Sales Manager 


The W-K-M Company 
manufacturers of pipe-line, 
duty valves, has ap- 
pointed Harvey L 
Hurley as assistant 
sales manager 

Hurley has been 
associated with the 
oil industry for many 
years, more recently 
with Rockwell Man- 
ufacturing Company 
He has had his head- 
quarters in Houston 

He expects to give 
particular attention 
to W-K-M plans for 
the introduction of 
their products 
throughout all phases of 


of Houston, 
And general 


Hurley 


the industry 


Worthington Buys National 
Transit Pump and Machine 
Machinery 


as aC 
equip 


Worthington Pump 
Corporation, Harrison, 
quired the land, buildings, 


and 


and 





WIRE 


MES 


Maybe it all does look pretty much the same at first glance. 
But when a firm has been making wire mesh for 70 years, man 


and boy, there’s bound to be 


eye—a little more know-how 


a little more to it than meets the 
in engineering and weaving, a 


little more quality in the product, a little more service and 


satisfaction to the user. 


e JELLIFF WIRE MESH 

e JELLIFF WIRE MESH 

e JELLIFF WIRE MESH is 

© JELLIFF WIRE MESH is 
to the specifications 

e JELLIFF WIRE MESH is 


woven in all ductile metals 

woven in all commercial weaves 
woven in widths up to 72 inches 
economical. Every foot runs true 


a quality product and has been 


for 70 years. You can depend on it 


Write today 


for full details about JELLIFF 


WIRE MESH, JELLIFF 


WIRE-MESH PRODUCTS, and JELLIFF’°S CONSULTATION SERVICE 


on wire-mesh engineering. Address 


Department 16. 





THE C. 0. JEL 


DIPPING BASKETS 
LEKTROMESH 
RESISTANCE WIkE 


SOUTHPORT 


Sida MFG. CORP. 


WIRE MESH PARTS 
wire CLOTH 
STRAINERS « FILTERS 


CONNECTICUT 
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ment of National Transit Pump and 
Machine Company in Oil City, Penna., 
which 1s in process of dissolution 


I J. Schwanhausser, executive vice 
president of Worthington, said that this 
vering about 500,000 square feet 
corporation in 

equip 
Defense 


plant, c 
will be 
furtherance of its pr 
ment related to the 
Program. It is expec 
pany will take ver operation 
plant in February 
Worthington purcl 
the inventory of National 
und Machine Company, in 


immedte 


utilized by the 
“luction of 
National 
ted that the com 


some t 
Pump 


ised 
lrat sit 


quire 
furnish rey 
products 1 


Manning, Maxwell & Moore 
Makes Executive Appointments 


Mason has been appointed 
mobilization planning for 
Consolidated-Ashcroft-Hancock division 
t Manning, Maxwell & Moore, Inc 
Leslie T. Willard has been made works 
manager of the combined Bridgeport 
and Stratford, Conn., plants 

Mason, a former line officer with 30 
vears f S. Navy, 

ned the mpany in 1948 and until 
assignment works man- 
mpany's Bridgeport plant 
ard has had industrial experience 
llied Chemical & Dye Corpora 
S. Hammered Piston Ring Com 


& Knight Manufac- 


Robert E 
director of 


service in the 


this new was 


i the « 


| Gratton 


INSULATION 


WEW TO YOU? 


i 
ADORESS a ats — 


a 
= 
—— 


— 
—o 


BALDWIN-HILL COMPANY 72: orcunic ave. trenton 2, new Jersey 
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turing Company. He joined Manning, 
Maxwell & Moore, Inc., in 1943 as pro- 
duction control manager, Bridgeport 
plant, and for the last three years has 
been works manager of the company’s 
Stratford plant 


Paul Arnall Succeeds Rhame 
As President of Lunkenheimer 


Paul M. Arnall has been elected presi- 
dent of The Lunkenheimer Company of 
Cincinnati, Ohio, 
valve firm with 
plants in Cincinnati 
and Carthage. He 
succeeds Frank P 
Rhame who resigned 
but who will con- 
tinue as director and 
in an advisory and 
consulting capacity 
Rhame has been at 
filiated with Lunken 
heimer for 32 
and was appointed 
president in 1945 

The new Lunken- 
heimer head, a native 
of Elk Falls, Kansas, joined the firm a 
year ago. After his education at the 
University of Kansas, Arnall began his 
business career in 1920 with the Graton 
& Knight Company of Worcester, Mass 
In 1938 he went to Ohio Injector Com- 
pany of Wadsworth, Ohio, as general 
manager. He was executive vice 
and a director when he be 
came associated with Lunkenheimer in 
January, 1950. He has been serving as 
first vice president and general manager 


years 


Arnall 


sales 
president 


General Controls Opens 
Indianapolis Branch Office 


General Controls Company, manufac- 
turer of automatic pressure, tempera 
ture, level and flow controls, has opened 
a factory branch sales office in India- 
napolis at 1035 North Pennsylvania 

Richard H. Weber has been named 
to manage the new office, the 24th to 
be established by the company. The In 
dianapolis branch will cover territory 
formerly serviced by the company’s Chi- 
cago and St. Louis offices and will be 
under the supervision of the Chicago 
branch. 

Weber is a mechanical engineering 
graduate of the University of Cincinnati 
Since his discharge from the U. S. Army 
in 1944, he has served in a selling ca 
pacity for several industrial corporations 
He was employed by James H. Rhodes 
and Company of Chicago and, until his 
association with General Controls, with 
Engineering and Equipment Company 
of Cincinnati 


Wilson-Snyder to Expand 
Line of Centrifugal Pumps 


Wilson-Snyder Manufacturing Divi- 
sion of Oil Well Supply Company will 
expand its line of centrifugal pumps 
The Wilson-Snyder plant, a subsidiary 
of United States Steel Company, is at 
Braddoc k, Pa 

The additional line includes 19 gen- 
eral purpose centrifugal pumps ranging 
from 5 to 250 horsepower of a type for- 
merly manufactured by the National 
Transit Pump and Machine Company 
of Oil City, Pa., which liquidated all 
of its properties early this vear 

Wilson-Snyder is acquiring the pat- 
terns, drawings, tools, testing equipment 
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ZlecDionik potentiometers 


All ElectroniK Potentiometers have common operating fea- 
tures which include: (1) the Continuous Balance principle that 
provides instantaneous and continuous responses to emf 
changes at the detecting element; (2) immunity to effects of 
vibration; (3) a minimum of moving mechanical parts greatly 
reducing wear and maintenance requirements; and (4) hig 


operating speeds. 


THERMOMETERS, PRESSURE GAUGES, 
FLOW METERS and LIQUID LEVEL GAUGES 


Brown rectan case instruments are available for recording 
indicating and/or controlling Temperature, Pressure, Flow and 
Liquid Level. The ease of range changes, accessibility of and 
interchange between control units and other components add 
much to the simplification of operation and maintenance of 
these instruments. 


PYR-O-VANE and PROTECT-O-VANE 


MILLIVOLTMETER CONTROLLERS 


The Pyr-O-Vane Controller for one, two and three position 
electric control and the Protect-O-Vane excess temperature 
safety cut-off controller embody many similar features . . . all 
plus factors toward simplicity of operation and maintenance. 


y | Seer of users of Brown instruments have found in the products 
that bear this nameplate a leadership in sound design and construction. 


Such qualities have not just happened. Rather, they are the result of 
constant development and improvement in terms of your ultimate use 
. . . reflecting practicability as well as suitability for a variety of in- 
strumentation requirements. They are the result of thorough research, 
common-sense design engineering and practical field testing. Whether 
you are the owner of the plant, its superintendent, an operating 
engineer, or an instrument man . . . you will find in Brown instruments 
the contributions to simplified operation and maintenance, without 
sacrifice of accuracy, that are most important to you! 


Call in your local Honeywell engineer . . . he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., Industrial Division, 4498 
Wayne Ave., Philadelphia 44, Pa. Offices in more than 80 principal 
cities of the United States, Canada and throughout the world. 








and inventory for the centrifugal pumps 
which were formerly manufactured by 
National Transit 

The Braddock plant will immediately 
begin quoting on new pumps and will 
provide service on replacement parts 
for National Transit manufactured cen 
trifugal pumps now in service. Shipping 
of new pumps will start shortly 


Alcoa to Construct New 
Alumina Plant at Bauxite 


Aluminum Company of America w 
begin construction immediately of a new 
alumina plant near Bauxite, Ark. De 
signed to process low-grade bauxite or 
the plant will increase by nearly 50 per 
cent the amount alumina now being 
produced by the company 

I be operated by Alumimun 
Company, wholly wned su 
Aluminum Company of Amern 
new plant will be na 200-acr 

ning the bauxite mini 
Alcoa Mining Company 
ywwned subsidiary of Alc 

Low-grade bauxite wil 
raw material for this 


ts use having been « 


LICENSE PACT — G. 
C. Smith of Key Com- 
pany and R. J. Hart, 
chief inspector of 
Lake & Elliott, Ltd. 
examining «a proto- 
type header and 


Key Company, East 
St. Louis, !ll., now has 
@ licensing agreement 
with Lake & Elliott, 
Ltd., Braintree, Eng- 
land, for the manu- 
facture of return bend 
fittings designed and 
engineered by Key 
Company. Similar li- 
censing agreements 
have been in effect 
for the past several 
yeors between Key 
Company and Societe 
Francaise des Con- 
structions, Paris, 
France, and Com- 
pagnia Tecnica In- 
dustrie Petroli, Rome, 
Italy 


a Prope yo fl orid War |” Flexibie Tubing’s New Plant ducts products, and has during the past 


At Guilford to Triple Output 


Pubing 
pli 


1 triple 


the mpany. Built ; 
f $100,00, the plant cx 
square feet of space 

ot, with further 


| ene £ ments on 
quipment Divis ntinenta ul The ympany 
! 


ROTATING PUMP 


GUARANTEED TO: 


1. REDUCE Seat and Disc Wear. 
2. INCREASE Pump Capacity. 
3. REDUCE Maintenance Costs. 
4, WORK Efficiently in Light or 
Heavy Liquids. 
Sims Valves are available for all 
reciprocating pumps. 
Write for Catalog V-111 


145 Hudson Street, New York 13, N. Y. 
Houston Office: M & M Building, Houston, Texas 





duction capacity ot 


expansion require 


manulactures “Spira hemical rect 


ry & Machine Compar Er ’ tube flexible tubing, 


—SIMS INCLINED PORT VALVES— 


SIMS PumP valve CO., INC. 








year been increasingly occupied with the 
development and manufacture of prod 
rporati } P ucts for the Armed Forces 

Babcock & Wilcox Promotes 

a cost in excess Mutton to Executive Assistant 


Guilford, Conn 


ntains over 15,000 Frank E. Hutton, of The Babcock & 
It is on a 23-acre Wilcox Company, New York, has 


been 


named executive assistant, in charge ot 
out the applicatior d sales of heat and 


equipment, digesters 


and other flexible lloy castings, and ot! ro s equip 


RECALIBRATE on the job with the new 
ROCHESTER DIAL THERMOMETERS! 


Accidents are bound to happen ...like dropping or bang- 
ing a thermometer sufficiently hard to make readings in- 
accurate. This could result in costly production errors. To 
eliminate this possibility, Rochester now offers a new 
bi-metallic Dial Thermometer with screw adjustment 
permitting recalibration on the job! All you do is put 
the instrument in boiling water or other known temper- 
ature and reset indicator. This is only one of many out- 
standing types of Rochester Instruments—known for 
their dependability for over 35 years. Rochester Manu- 
facturing Co., Inc., 38 Rockwood St., Rochester 10, N. Y. 


ROCHESTER MANUFACTURING CO., INC. 


aM|. = Al THERMOMETERS 
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CHLORINATION BY WALLACE & TIERNAN 


CONTROLS MARINE FOULING AT GENERATING STATION 


LOOK AT THESE RESULTS 


7. Before chlorination — mussels cover wall to 


depth of 3”. 





ees yrs 48 cry a7 


} MO Con OmrneaT On 7 
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3 Tons of Is r d 
* take tunnel of generating station. 


lly from in- 


It all began when a New England generating station sent down 
a diver for a routine inspection of the large, concrete, circulat- 
ing-water, intake tunnel located approximately 13 feet below 
the harbor’s surface. The diver discovered this intake was lined 
with unusually heavy growths of common mussel (Mytilus), 
sea moss (Tubularia), and sea anemone (Metridia). 


These were expensive visitors. First, mussel accumulation 
created poor vacuum as the mussels lodged in condenser tubes 
and aggravated slime and silt formation. Then, as the mass 
increased in quantity, it became necessary to clean the intake 
tunnel every year to remove up to a maximum of 331 tons of 
mussels — a time consuming process that cost thousands of dol- 
lars in labor and equipment outage. 

To combat these conditions a long and thorough study was 
made of marine fouling. As a result it was decided to use inter- 
mittent chlorination applied by Wallace & Tiernan Chlorinators. 
First to fall under this attack were the sea moss and the sea 
anemone. The tougher mussels however, still remained as 
numerous as ever. 

In an all out effort to get rid of these trouble makers, continu- 
ous chlorination at heavier residuals was started. This treat- 
ment turned the trick and the mussels were reduced to such a 
low level that yearly cleaning has not been required. 

These results saved the New England company thousands of 
dollars annually by eliminating intake tunnel cleaning, reduc- 
ing condenser outages, and producing a higher vacuum with a 
resultant saving in fuel. 

Perhaps your problem is one of slime or fouling due to some 
other marine organism. In any event, if biological fouling is 
costing you money through lowered cooling water efficiency 
it’s a safe bet that chlorination can help. 

See your nearest Wallace & Tiernan Representative now for all 
the details. 


WALLACE & TIERNAN 
PRODUCTS, INC. 


Belleville 9, New Jersey + Represented 
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ment for the pulp and paper industry Pitcairn Corporation. Terms included $3 R. T. Haslam Elected to Board 
In addition, he will direct the sales of million in cash and stock —s Of Directors by Worthington 
) asting ‘ uring facilities and princi vs 
process equipment and alloy castings M anufactt g Valves I Ber. Robert T. Haslam has been elected 
generally, and of pulverizers tor cement, offices of Pittsburgh Valve are in Bar- to the board of directors of Worthing- 
metallurgical and special applications berton, Ohio. (¢ ope ware- ton Pump and Ma- 
» of rto “rs ouses ans City an pnuston c < 
A graduate of Washington University houses in Kansas ‘ ‘ chinery Carpesation, 


Ss . aine " 927 were also acquired. Leased warehouses . 4 
St. Louis, Hutton joined B&W in 192 1 Sie nak’ ie Harrison, N 
as an apprentice engineer are maintained in Chicago and New Haslar i eel 
York. Included is a completely mecha asiam was, 


A. ©. Smith Adds Welding nized foundry for the manufacture of recently, a vice presi- 


dent and director of 


Equipment Sales Manager “Ay F Rockwell. Jr. president, said Standard Oil Com- 

A. G. Hendrickson has joine that Rockwell Manufacturing intends to ed (New Jersey) 
Smith Corporati nd officials ar pand the Barberton operation A director and mem- 
nounced that h he plant will be operated as one of ber of the executive 
take over the duties : Rockwell’s meter and valve divisions ‘Committee of Ethyl 


as welding equipment under the direction of L. A. Dixon, vice Corporation, he also 
sales manager president is a member of the 
Hendrickson’s R. G. Caouette, general manager m Corporation ot 
work will be under harge of manufacturing for the Meter Massachusetts Insti- 

the supervision o nd Valve division of Rockwell, will tute of Technology 

welding division si come general manager of the Barber- Graduating from " ; 

manager ton property. J. A Strachan, general M.LT. in 1911 with a B.S. degree in 

anager of sales of Pittsburgh Valve, Chemical engine ering, Haslam then 

ll continue in that capacity as will all joined its faculty. He later became pro- 

strict managers and a sales staff of 25 fessor of chemical engineering, in charge 

of the School of Chemical Engineering 


General Refractories Names Practice before joining Standard Oil 
Fay Assistant Sales Manager Company (New Jersey) 
Hendrickson General Refractories Company, Phil- Babcock & Wilcox Appoints 
assistant manager of the 4¢elphia, Pa. has appointed Mervin A. ¢ 9 pe ponsio Sales Manager 


y assistant general sales manager 

iy has been assigned to the Research S. T. Mackenzie, head of the Phila 

Rockwell Manufacturing Buys epartment of the company since 1946, delphia office of The Babcock & Wilcox 
as ceramic engineer, having previously Company has been appointed to the 

Valve and Fittings Concerns been associated with Bethlehem Steel newly created post of sales manager. 
Rockwell Manufacturit ompany has Company in a similar capacity Previously McCullough handled duties 
announced acquisiti ¥ both Pittsburg! \ graduate of Pennsylvania State of sales manager as well as of vice presi- 
Valve and Fitt i m of Pitcairt College in 1937, he is the author of dent. Mackenzie, who will have his 
Corporati and Pitt reh Valve and numerous technical papers on refrac headquarters in New York, graduated 
Fitting orporation, < ibsidiary of tories for the iron and steel industry from Lehigh University in 1924, joined 














Strip Storage Tanks 
Quickly, without Scraping 





| UT FAST—that’s how old paint rolls off when 
you strip tanks the money-saving Oakite way. 


steam-gun, or cold-flow-on methods, actually float 
off paint, dirt, and grease. You save time .. . no 


hand-scraping or chipping. You save money 


long-life solution may be reclaimed and so-enell Beaver No 3 Ratchet Threader 
” 


No expensive sand-blasting. And you're safe .. . 


no fire hazard For Pipe, Bolts, Conduit 


Ask your Oakite Technical Service Representative Beaver No. 3 Ratchet Threader is « deluxe tool with fully-enclosed ratchet 
for on-the-spot demonstration. Or write for Book- teeth that cannot get gummed-u ~ beg or mutilated—thus eliminating the danger of 
> - . serious accidents caused by ratc slippage. 

let 7629, Oakite Products, Inc., 44C Thames St., J Die segments square in shape—no weak sections—are easily removable for 
gs between 


New York 6, N. Y. FREE! chenpening ene can be inverted for close threading. Ample op 
segments 


) Powerful Oakite strippers—applied by hot-flow-on, 
# 
ef 
= 











oiling and chip clearance. 
Diehead carrier free—enclosed metal tool-box available extra. 
Beaver No. 3 threads Pipe, 1 to 1"; Bolts, \{ to 1"; Conduit, \% to 1”; Brass 
D INDUSTRiag Cus Tubing, \ am Sgor % 27 Thread. Also Also 
any, m4. complete new Catalog No. 49—free! It shows « complete line of 
ok toda, \% to iz inch. electric pipe & bolt machines, power drives, etc. 
Address Beaver Pipe Tools. Inc. 
252-300 Dana Avenue, Warren, Ohio, U. S. Aa 
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BUILT FOR DURABILITY © 


All Layne Well Water Systems are designed and built 
to give many years of durability,—and that = ex- 
tends into every part from motor base to well screen. Once 
installed accor ding to Layne's own exclusive methods, these 
ground water supply systems have a record for giving 
extraordinary satisfaction over extremely long periods of 
time. This means that as an investment, Layne Well Water 
Systems always more than justify their cost. 

Layne knows that without durability, all of their fine 
designing and high efficiency features would be lost. As 
the world's most widely experienced builder of ground 
water supply equipment, Layne knows what it iolen to 
create durability. 

Layne designs and builds complete well water systems, 
drills the wells and installs pumps to produce ground water 
for any purpose,—cities, factories, processing plants, etc. 
No charge is made for their study and recommendations. 

For further information, catalogs, etc., address 


LAYNE & BOWLER, INC. 
General Offices Memphis 8, Tenn. 


Layne 
WELL WATER SYSTEMS 
verTicar SUQmMe PUMPS 


ASSOCIATED gree = 4 Rs Arkansas Co.. Ark. * ages Atlantic Co., 
ha 


sagas: New York Co © 
Columbus, ¢ 
— Houston 


* Layne- —meene Americana. 5. A 


* Snsconattonah Water Su; upply 
Mexico. D * General Filter Company Ame 
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FOR ITS NEW _=> |i 


TOLEDO REFINERY 


Z 


SUN OIL 


CHOOSESCL 

















When Sun Oil Co. builds a refinery, only the best equipment 
is good enough. So it’s no surprise to see Badger Expansion Joints 
at the new Toledo refinery of this giant of the petroleum industry. 

The Badger Tandem Joint shown is one of several used in this 
installation to protect piping and equipment from damage due to 
both axial and lateral movements at high temperature. It is built 
to the famous Badger Directed-Flexing Self-Equalizing design . 
an exclusive feature that equalizes stresses between and within 
multiplies efficiency and joint life. 


eed ee ee 


corrugations... 





SS eee eee ngewe knows from experience that these 
extre feotures in Bedger Joints will keep their maintenance costs of 
minimum: 


o 
Controlled heat treating .. . assures long life 
Directed-flexing — all-curve flexing motion 
Fabriceted from stoiniess stee! or alloys for high pressure, 

and ion, or trom copper for normal vse 


Find out how Bodger con save you money — write for facts 
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HEATED 


Badger 


MANUFACTURING COMPANY 
230-260 BENT STREET, CAMBRIDGE, MASS. 


205 











STEAM 


TURBINES 


nith 


SOLID 
STEEL 


ROTOR 


ASSURES ... 


LONGER, EFFICIENT OPERATION 


ELIMINATES . . . 


COSTLY BREAK-DOWN AND 


REPLACEMENTS 
. 


Designed to your specific require- 


WRITE for complete details 


WHITON 


MACHINE COMPANY 
New London 14, Conn 


U.S.A 





Babcock & Wilcox in 1934 and had 
been in charge of the Philadelphia office 
since 1946 
R. W. Buntin will become district 
sales manager of the Philadelphia office 
» replace Mackenzie 


| De Laval Steam Turbine Names 


Neumann as Division Manager 
W. A. Neumann, Ir. has been ap- 
pointed manager of the IMO-De Laval 
Products Division of 
De Laval Steam Tur 
bine Company. In 
this capacity, he will 
be responsible for the 
T neering and sale s 
he company’s line 
f power transmis 
sion equipment and 
otary pumps. Neu 
mann had served as 
acting manager of 
division tor the 
year. In addi- 
t his new re- 
yonsibilities, he will Neumann, Jr. 
ntinue as assistant 
treasurer of the company. He previously 
held the position of controller. Neumann 
became associated with De Laval in 
December, 1946 
The appointment of E. W. Clark as 
ntroller was announced simultaneously 
Laval. Clark jomed the company 
as chief general accountant and 
past year has served as assistant 
He came to De Laval Steam 
ympany after having been as 
r 17 years with the Pittsburgh 


any 


Acme Steel Gets License 
To Manufacture ‘‘Cor-Ten”’ 

United States Steel Company has li 
censed Acme Steel Company to manu 
facture “Cor-Ten,” a corrosion-resistant, 
high-strength, low-alloy steel developed 
by Carnegie-Illinois Steel Corporation 

Other companies manufacturing the 
product are Lukens Stee! Company, Re 
public Steel Corporation, Crucible Steel 
Company of America, Inland Steel Com 
pany, Sharon Steel Company, Greer 
Steel Company, Colvilles, Ltd. (Glas 
gow, Scotland), and United Steel Com 
panies, Ltd. (Sheffield, England) 


Persons Sales Vice President 


W. R. Persons, general sales manager 
since 1946, has been named vice presi 
dent in charge of sales of The Lincoln 
Electric Company 

A graduate of Case Institute of Tech 
nology with an M.S. degree in engineer- 
ing, Persons joined Lincoln in 1934 as 
a welding engineer in the Pittsburgh 
branch office. He was made district 
manager of the Pittsburgh territory in 
1937. In 1946 he was transferred to the 
main office in Cleveland for a special 
post-war planning assignment. From this 
assignment he was promoted to general 
sales manager 


for All Kinds of Service, etc. 














Conofiow Names Executive 


The appointment of John C. Koch as 
vice president in charge of sales has 
been announced by 
R. B. Werey, presi- 
dent of Conoflow 
Corporation, manu- 
facturers of vales and 
pneumatic control 
equipment 

Koch, who joined 
Conoflow in 1945 and 
has been general sales 
manager in Philadel- 
phia until his recent 
promotion, was pre- 
viously associated 
with one of the ma- 
jor instrument com- Koch 
panies. He has been active in sales en- 
gineering work in the industrial control 
held for years 

A member of the Instrument Society 
of America, Koch attended Rensselaer 
Polytechnic Institute 


Allegheny Ludium Steel Makes 
Sales Department Promotions 


Promotions in the sales department 
of Allegheny Ludlum Steel Corporation 
include 

Dr. R. A. Lincoln appointed manager 
of the sales development and engineering 
service department. Previously assistant 
manager, he succeeds William B. Pierce 
who, on January 1, 1951, was appointed 
technical director of the company 

( R. Mitchell, formerly assistant t 
the manager f stainless steel sales, ap 
pointed manager 


of stainless strip sales, 


ALL. PURPOSE 


STEEL VALVES 


PRICED to compete with conventional plug- 
type valves. Interchangeable with Ameri- 
can Standard Steel Wedge Gate Valves. 
Wrench-Operated; Direct Handwheel- 
Operated; Worm Gear-Operated; Sizes 
from 1” to 16”. Write for our Catalog No. 
600 and Price List. Qe request, we will be 
glad to quote on larger sizes above 16”. 


WEDGEPLUG VALVE CO., INC. 
Department “R’ 
NEW ORLEANS 15, U. S$. A. 
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iS VACUUM 
THAT’S 99.99% 
PERFECT 


good enough 
for your process? 


‘ deg! ree of vacuum is easily obtained 
with the Croll- Reynolds four or five-stage steam jet 
EVACTOR, with no moving parts. Each stage from a 
technical standpoint is as simple as the valve that turns 
it on. Numerous four-stage units are maintaining indus- 
trial vacuum down to 0.2 mm. and less, and many thou- 
sands of one, two and three-stage units are maintaining 
vacuum for intermediate industrial requirements on prac- 
tically all types of processing equipment. 

By permitting water, aqueous solutions or any volatile 
liquid to evaporate under high vacuum and without heat 
from an outside source, enough BTU’s can be removed 
to chill the liquid down to 32° F., or even lower in the 
case of solutions. This is the principle of the Croll- 
Reynolds “Chiil-Vactor.” Hundreds P these have been 
installed throughout the United States and in several 
foreign countries. 

An engineering staff of many years experience has 
specialized on this type of equipment and is at your service. 
Why not write today, outlining your vacuum problem? 


a: ecrae 


(un 


REYNOLDS 


CROLL-REYNOLDS CO., INC. 


17 JOHN STREET, NEW YORK 7, N. Y. 
Chill-Vactors Steam Jet Evactors Condensing Equipment 
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Reconditioned REFINERY 
EQUIPMENT 


Exchangers 


@ COOLERS 
@ CONDENSERS 
@ REBOILERS 


Fabricated by Lummus, in Surfaces from 9 sq. ft. 
to 2860 sq. ft. 


Fractionating Towers 


Type Diam. Height Design Pressure 

© Fractionator 70” 1146” 80 
@ Fractionator To” 1146” 80 
@ Fractionator 96" 1146” 80 
© Fractionator 80” 1146" 80 
@ Fractionator 

(Methanol Tower) 76" 56'6” 35 
@ Water Wash Tower 50” 406" 105 
© Fractionator 

(Rerun Tower) 30” 430" 30 


Pumps 
with explosion proof motors 


© 3 Ingersoll Rand 3” JVL Centrifugal 
(400 GPM @ 100 to 140 PSIG DISCH, PRESS) 
© 5 Ingersoll Rand 2”JVL Centrifugal 
(250-325 GPM @ 100 to 140 PSIG DISCH. PRESS) 
@ 1 Ingersoll Rand 14”MRV Centrifugal 
(100-170 GPM @ 110 to 175 PSIG DISCH. PRESS) 
@ 1 Ingersoll Rand 14%"CRVL Centrifugal 
(125 GPM @ 150 PSIG DISCH. PRESS) 
@ 1 Ingersoll Rand 2”UVR Centrifugal 
(120-175 GPM @ 25 to 120 PSIC DISCH, PRESS) 
e4 ingoreell Rend 2%” UVR Centrifugal 
(200-250 GPM @ 25 to 100 PSIG DISCH. PRESS) 
Ingersoll Rand 14" IVL Centrifugal 
(85 GPM @ 100 PSIG DISCH, PRESS) 
Ingersoll Rand 1"CRVNL Centrifugal 
(90 GPM @ © PSIG DISCH. PRESS) 
: Milton Roy 17-D-2-31-24 Proportionating 
58-94 Proportionating 
2 Worthington 8-4-12 Simplex 
: Natl. Transit 6x 4% x 6 Simplex 
7 6x5x1l2 Simplex 
6x4x12 
6x 4% 4 x hy Simplex 
° ” 4x5 
Union " 6%x5x 12 Duplex 


* e 
ww Ww 


eeeeeeeee 
mente tote to = bo 


WRITE © WIRE © PHONE 
For Full Information and Specifications 


Complete Line of Reconditioned and Guaranteed 
VALVES @ FLANGES e@_ FITTINGS 


101 Yale HOUSTON VA-8811 











14 Corresion Resisting Pipe Manufacturers - 


Have Their Catalogs Filed in 


Zefinery Cavates 


Your Gu ide lo 


FAST, ACCURATE BUYING DECISIONS 


T 

HE catalog information you need for quick, 
accurate buying decisions is in Refinery Catalog. 
Whether it’s corrosion resisting pipe or any of ap- 
proximately 2,000 other types of process plant 
equipment you'll find most, if not all, of the known 
manufacturers of the product are among the more 
than 300 who have their catalogs filed in Refinery 
Catalog. There’s no need to dig through files of 
individual catalogs to draw comparisons, just reach 
for your copy of Refinery Catalog. Follow the 
practice of refinery buyers everywhere . . . 





Find it quicker, easier—look it up in Refinery 
Catalog. 
6 THE 
UNIVERSAL 


EQUIPMENT 
EFINERY CATALOG Ga 


REFINERY 
BUYERS 
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REFINER CLASSIFIED ADS 


Graduate RATES for Classified Ads are $8 per column inch. Minimum size one column inch. In smaliest 

type size, figure 50 words per inch, Situations Wanted $4 per column inch. All classified ads 
payable in advance. Ten percent discount if three or more insertions are ordered at same time. 
COPY DEADLINE is 25th of month preceding date of issue. Send copy and checks to: Classified 


é cS] G i ~ t t ® 4 Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 1, Texas. 
* * - * oe * * * * * * * * * 2 * 


G 0 0 D Positions open for CAN FILLING 
OPPORTUNITIES ee MACHINE! 


Process (Chemical) FOR IMMEDIATE DELIVERY 
Ser Engineers AT A DECIDED BARGAIN 
Construction Gagincars 5-quart can filling machine 
: Project (Mechanico!) manufactured 
CHEMICAL ENGINEERS: Five - Engineers Sprague Sills—Series 33-94. 


ten years experience in 
Operations or Development. Work To Work On 5-quart can boxer and elevator 
in Application of unit operations, p foun, # Cc ical complete with motor. 


and ec 
leading to cost reduction. Must be Stenciler, gluer and compression 
leding 19 to travel. ond Ghomiews Pregete unit manufactured by Boxer 








Write in complete detail, giving age, Nuway Canning Machine 
ae By ay sa ae pa positions held, references, education, sal- y ent 

ively didi ‘cult poll ae ma ary expected. Personal interview can be : 
strument Research Development or wrvenged. EXCELLENT 
Desi Must have broad and thor- Address Personne! Department CONDITION! 


gn. 
ough knowledge of instrument theory E. B. BADGER WIRE © WRITE © PHONE 


P a, ae have some ° 

cal Equipment 

and its qpevatien. Must be graduate. i yi eee L i Pp S E T T 
POWER ENGINEERS: Must have : Rana INCORPORATED 
five to fifteen years experience in P. O. Box 2452 

some of the following: operating, Phone 5-9419 

testing and maintaining power plant tg 

equipment, supervising power plant p etrol Tulsa, Oklahoma 


operations, making cost and evalua- 











tion studies, heat balance work, pow- 
er cost accounting, design and layout Can Making Experienced Sales Engineer to represent 


established valve manufacturer. Primary 


of power plants, and the selection 
and installation of power equipment. objective Is development of Petro-Chen ical 
Must be aduate. ant and Industrial outlets, but also to contact 
al Petroleum Producing, Refining and Pipe 
Line Industries. Technical background and 


AIR CONDITIONING ENGI- FOR some knowledge of chemicals and metal- 


NEERS: At least 7 years’ experience . lurgy required. Our men know of this 

in selection and operation of heating, Immediate Sale advertisement. Box 190-R, c/o Petroleum 

air-conditioning, ventilating and re- Retiner, Houston, Texas. 

oes equipment. Well versed Automatic 4 gal. tinplate petrol 

the of mics, can manufacturing plant by Bliss. 

fluid flow and heat transfer. For Capacity 10,000 cans per 8 hr. a newly created position. 

consulting eval and ec shift. This is a NEW PLANT and R. S. Robinson, who had served as 

operation services. Must be graduate. has never been used assistant to the general manager of sales, 
named to the newly created position of 


Full i : r 7 

MAINTENANCE ENGINEERS: WH Getat (Cofewerd SAVY) trom: manager of carbon steel sales. This re- 

Five to ten years in Planning mainte- LIMITED sponsibility will include both finished 
nance work, F. J. EDWARDS and semi-finished carbon steel sales 

and material requirements, echedul- 359-361, Euston Road, London, N.W.1. Frank F. Young named assistant man- 

ing and controlling work. Must be England ager of the Pittsburgh district sales of- 

ms & Cables: Bescotool: fice. He has been associated with that 


thoroughly familiar with Machine 4 
and Hand Tools used in Plant Main- Se ae aoa t a7 office for many years 
tenance Work. Must have supervised 


sons doing maintenance work. um 
be ee H. H. Kumler to Represent 
ust graduate. For c . 
work. American Flexible Coupling 
ASPHALT REFINERY SUPERVISOR , - . 
Gi ed AND TECHNOLOGIST H. H. Kumler Company, Houston and 
ive experience, education, age, rulsa, will represent American Flexible 
precede history, sal- We have an immediate opening for « Coupling Company, Erie, Pa., manufac- 
hose educational bac ‘ . die ty. 4“ 
Sao te commbas oie aunt experience ‘uuatiies him te super, | turers of flexible couplings and “Ameri- 
ease be complete and specific. vise a refinery asphalt department. He gear” coupling for power transmission, 
will be responsible for the development in Oklahoma and Texas 
and manufacture of a wide variety of 4 _ . . . . > 
“> iy _ asphaltic products. We feel this is an Kumler Company was organized in 
KEPT COMMING as excellent opportunity for the right man 1946 as a manufacturers’ representative 
NT and starting salary is commensurate in Tulsa, by H. H. (Hub) Kumler, who 
oe — Po adn come had then just completed a three-year 
| 5 application to Box 189-R, c/o Petro- tour of duty as lieutenant in the Navy 
E. ’ du Pont de Nemours & bo. (Ine.) leum Refiner, Houston, Texas, and in Kumler is a graduate of Ohio State 
Engineering Department Personnel mag Fc Rypen yp Bag 9 University with a degree im petroleum 
Wilmington 98, Del plications will be held in strict con engineering. He has been with the Far- 
fidence val Corporation and_ Cleveland Worm 
and Gear Company, Cleveland, Ohio 


RES Ey te 








oe ain 
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Petroleum Refiner 





a 
*The Air Preheater Corp. 
*Aireteol Manufacturing Co. 
Alen Wood Steel Co. 
*Allis-Chalmers Manufacturing (Co. 
*Alloy Steel Products Co. 
*Alaminam Company of America 
*The American Brass Co 
*American Locomotive Co. 
The Annin Co. 
"Armstrong Machine Works 


8 

*The Babcock & Wilcox (a. 

*The Babcock & Wilcox Tube Co. ine 
*EK. B. Badger & Sons Co. 36-37 
"Badger Manufacturing Co 205 
*Baldwin-Hill Co. 200 
*Beaver Pipe Tools, Ine 204 
W. H. & L. D. Betz 167 
*Black, Sivalls & Bryson, Inc 12-13 
*Hlaw-Kaox Co 151, 194 
*Born Engineering Co aR 
*Bridgepert Brass Co. 173 
*Byren Jackson Co + 4 


c 
*The Calorizing Co 27 
Calumet & Hecla Consolidated Copper Co._ 166 
*Cameron tron Works, Inc 1m 
The Chapman Val Manefacturing (Co.._197 
"Chemical Construction Corp. 138 
Chicage Bridge & tron Co I Cover 
*Chiksan Co. tae 
*Childers Manufacturing Co 8 
Chisholm-Moore Hoist Corp 196 
*Clark Bros. Co. 128-109 
The Clark Mfg. Co 
Classified Advertising 
Columbia Steel Co. 
*The Cooper-Bessemer Corp. 
“Corning Glass Works 
"Crane Co. 
Croll-Reynolds Co 


o 

*Dean Brothers Pumps, Inc 148 
Dempster Bros ise 
*Dellinger Corp. a | 
Dowell Ine. 52 
*Dresser Industries, Inc 128-129, 139 
EB. L. du Pont 

de Nemours & Co 
*The Duraley Co 


MM. Insert 176-177 


t 
*The Eagle-Picher Co 
Electric Steel Foundry 
Ellerbee Bros. 
*Elliott Co. 
“Engineers & Fabricators, Inc 
Erust Water Column & Gage Co 


*Fisher Governer Co. 

*Fiint Steel Corp. 170 
*The Fiaer Corp. 143 
*Foster Wheeler Corp. Insert 32-33 


G 
*The Garlock Packing Co. 19 
“Gasoline Plant Construction Co. 23 
*General Electric Co. 16-17, 168-169 
A. 4. Gerrard & Co. 206 


210 


"Gilbert & Barker Mfg. Co. 
*The Griscom-Russell Co. 
*The Gulf Publishing Co. 


4 
D. W. Haering & Co., Inc. 
Houston Compressed Steel Co. 
Hedson Engineering Corp. 


' 
“Industrial Division, 
Minneapolis-Honeywell Regulator Co. 
“International Engineering, Inc. 
The International Nickel Co. 


4 
*The ©. O. Jelliff Mfg. Corp. 
*Johns- Manville 


LS 
*Kaylo Division, 
Owens-Illinois Glass Co. 
*Keasbey & Mattison Co. 
The M. W. Kellogg Co 
Klingerit, Ine 


Insert 144- 


t 
Layne & Howler, Inc. 
Leeds & Northrup Co. 
*The Lammas Co. 


mM 

Maintenance Engineering Corp. 193 
Manning, Maxwell & Moore, Inc. 43 
*The Marley Co. 39 
The Master Electric Co. ’ 

*A. ¥. MeDonald Mfg. Co. IV Cover 
*Metal Textile Corp. 153 
*Midwest Piping & Supply Coe., Inc. 127 
*Minneapolis-Honeywell Regulator Co. 201 
*Mixing Equipment Co. 1m 
Monsanto Chemical Co. aa 
*Mundet Cork Corp. nS 
*Murray Iron Works Co. 157 


N 
The Natasco Co. 
*National Airoil Burner Co. 
*National Carbon Division, 
Union Carbide & Carbon Corp. 
National Lead Co. 
National Tube Co. 
*W. H. Nicholson & Co. 
*Neoter Corp. 
*Nordstrom Valve Division, 
Rockwell Manufacturing Co. 


° 
*Oakite Products, Inc. 
Ol Well Supply Co. 
*Orbit Valve Co. 
"Owens-Illinois Glass Co. 


ad 
*Pabco Products, Inc. 164 
Page Steel & Wire Division, 

American Chain & Cable Co. 40 
*The Patterson Foundry & Machine Co. 172 
*Petro-Chem Development Co. 48-49 
*Petroleum Rectifying Co. a 
Philadelphia Gear Werks, Inc. 8 
Pittsburgh Lectrodryer Corp. 33 


The Wm. Powell Co. 
*The Pressed Steel Co. 
‘J. F. Pritchard & Co. 
Procon, Ine. 


Reading-Pratt & Cady Division, 
American Chain & Cable Co. 


"Republic Steel Corp. 

*Revere Copper & Brass Co. 
"Rochester Mig. Co. 

*Rockwell Manefacturing Co. 
W. 8. Rockwell Co. 

*Reckwood Sprinkler Co. 
Roots-Connersville Blower Corp. 


s 
Shand & Jars Co. 
Sier-Bath Gear & Pump Co., Inc. 
Sims Pump Valve Co., Inc. 
A. 0. Smith Corp. 
The Edward Seph Co. 
*Sun Shipbuilding & Dry Dock Co. 
Superior Manufacturing Co. 


T 
Tank Insulators, Inc... 
*Taylor Forge & Pipe Work 
*Taylor I Compani 
*The Terry Steam Turbine Co. 
The Timken Koller Bearing Co. 





u 
*Union Asbestos & Rubber Co. 
United States Steel Corp. 
United States Steel Export Co. 


v 
Visco Products Co. 
“Henry Vogt Machine (Co. 


w 

*Wallace & Tiernan Products Inc. 
Walworth Co. 
Warren Petroleum Corp. 
Wedgepiug Valve Co. 
Whiton Machine Co. 
Wolverine Tube Division, Calumet & 

Hecla Consolidated Copper Company ___166 
*Worthington Pump & Machinery Corp._14, 189 
Wyatt Metal & Boiler Works. Ill Cover 
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*VYarnall-Waring Co. Il Cover 
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No. 8 Condenser in a large utility on 
the Eastern seaboard 


don’t let FOULING 


get your figures 


@ One important factor taken into account when 

figuring on the heat-transfer capacity of a con- 
denser is fouling. But the effect of the tube alloy on 
both rate and amount of fouling is sometimes ignored 
in design calculations. The acceptance test of a con- 
denser is made with clean tubes. However, the 
average heat transfer rate varies with time, and foul- 
ing is the chief factor in such variation. In many 
applications this indicates the need for serious con- 
sideration of cupro-nickel tubes, which are recog- 
nized to have superior anti-fouling characteristics, 
as well as high resistance to corrosion, erosion, 
impingement. Thus it can be said that cupro-nickel, 
30%, will provide more uniform transfer rates over 
a period of time, require cleaning much less often, 
and last longer .. - Revere makes condenser tubes in 
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Stays 


cupro-nickel as well as in all the other customary 
copper alloys. We will gladly collaborate with you 
in a study of the economics of condenser tube selec- 
tion to meet your needs for true economy. Write for 
reprint of article entitled ““What Factors Should You 
Consider in Selecting Condenser-Tube Alloys?” 


S INCORPORATED 


230 Park Avenye, New York 17, N. Y. 


Mills: Baltimore, Md.; Chica 
and Riverside, Calij.; New Bedford. Mass. 
Sales Offices ta Principal Cities, Dastrabosors Boer 
oun “Maat Tee PREDE" O00 NOC TRAVINON EVERY SUNDAY 
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Instant ACCOSSibility 


The new Shand & Jurs breather valve for 
bulk plant storage tanks provides maxi- 
mum accessibility to working parts for in- 
spection and cleaning. The vacuum and 
pressure valve covers are cast in one unit, 
and this single cover is held in place on the 
$&J breather valve by one thumb screw 
mounted on a swinging yoke. Just a few 
turns of the thumb screw and the cover is 
instantly removed, exposing both valves to 
view. 

This new S&J breather valve, designated 
Fig. ST-3695R, is available in 2”, 3” and 4” 


Si and W145 


NEW YORK 
295 Madison Ave 


HOUSTON 
814M & M Bldg 


CHICAGO 
10409 S Western Ave 


FORT ERIE, Ontario 


310 Thompson Bidg 


MONTREAL 360 Notre Dame St 


sizes, and has been carefully engineered to 
give the greatest possible flow capacity 
The corrosive resistant construction of the 
breather valve utilizes valve pallets and 
pallet seats of thermo-setting molded phe- 
nolic. This construction provides greater re- 
sistance to shock and corrosion damage, 
and will assure increased dependability 
the 
conditions. Contact the factory or nearest 
branch listed below for additional informa- 
tion on the new S&J breather valves for 


even under most severe operating 


bulk plant storage tanks 
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Fabricated and Erected By Wyatt's 
Any Size, Any Type, Anywhere 
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Plate 889—McDonald Standard 
Swing Joint (Straight). Iron 
body, bolted iron gland, bronze 
ferrule. Available in 114", 144", 
2”, 244", 3", and 4” sizes 


Plate 814—McDonald Standard 
Swing Joint (Double). 34”, 1”, 
rs Sa awe aes Pe Oe 
6", 8”, 10” 


Plate 984—McDonald Master 
Swing Joint (Double). Highest 
development of Swing Joint de 
sign. Grease-gun lubrication— 
all-brass construction — unbe 
lievable ease of operation. 1'2", 
2”, 2%", 3” 


Recognized Throughout The 
World as TOPS in Design, 
Workmanship, Performance 


Ever since we originated the Swing Joint years 
ago, we have concentrated on the objective of 
perfect performance . . . You'll find evidence of 
that policy in the many engineering advances 
that McDonald Swing Joints embody, in their 
precision manufacture, in their amazing ability 
to deliver years of trouble-free service, and in 
their worldwide reputation as the finest products 
of their kind. To look for the McDonald mark is 
such a sure and simple way to get more for your 
money. 


A. Y. MCDONALD MFG. CO. 


“The Home of the Swing Joint’ 
DUBUQUE, IOWA 
There's a McDonald Branch or Distributor Near You 
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Plate 983—McDonald 
Master Swing Joint 
(Single). A single ring 
is used for packing— 
replaceable, if required, 
in jiffy-quick time. 
14”, 2”, 2%", 3”. 


Plate 813—McDonald 
Standard Swing Joint 
(Single). 34", 1°, 1%", 
1%", 2”, 2%", 3”, &, 
Ft. 





